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Section 1
Introduction

The purpose of this remedial investigation (RI) report is to present sufficient
information to support a feasibility study (FS) and remedial action decisions for the
former Export Plant Site (site), Operable Unit 1 (OU1) of the Libby Asbestos
Superfund Site (Libby Site) in Libby, Montana.

This RI report includes a comprehensive description of the nature and extent of
contamination and a description of past investigative and removal actions at the site,
as well as the risk assessment, which presents estimates of the risks to human health
posed by the contamination at the site. The subsequent FS report will use the
information from the RI to perform a systematic analysis to determine the need for,
and scope of, any required remedial action.

The main contaminant of concern at the site is asbestos. At the Libby Site, the form of
asbestos that is present in the vermiculite deposit is an amphibole asbestos that for
many years was classified as tremolite/actinolite (e.g., McDonald et al. 1986a,
Amandus and Wheeler 1987). More recently, the United States Geological Survey
(USGS) performed electron probe micro-analysis and x-ray diffraction analysis of 30
samples obtained from asbestos veins at the mine (Meeker et al. 2003). Using
mineralogical naming rules recommended by Leake et al. (1997), the results indicate
that the asbestos at Libby includes a number of related amphibole types. The most
common forms are winchite and richterite, with lower levels of tremolite, actinolite,
and magnesioriebeckite. Because the mineralogical name changes that have occurred
over the years do not alter the asbestos material that is present in Libby, and because
Environmental Protection Agency (EPA) does not find that there are toxicological
data to distinguish differences in toxicity among these different forms, EPA does not
believe that it is important to attempt to distinguish among these various amphibole
types. Therefore, EPA simply refers to the mixture as Libby amphibole (LA) asbestos.

Conceptual site models (CSMs) are used to identify potential site-specific exposure
pathways to determine what pathways require evaluation during risk assessment and
to ensure each pathway is properly assessed at the time of RI sample collection. The
CSM for current and future receptors at OU1 indicate the potential contaminated
media of concern for OU1 include: indoor air, dust in air of vehicles, outdoor air near
disturbed soil, general (ambient) outdoor air, and dust in air from disturbances of
roofing or other outdoor surfaces. Current potential human receptors at the site
include rescue volunteers, fishing guides, park visitors, city maintenance workers,
future commercial workers, and future construction workers. Additional discussion
regarding the potential exposure pathways are discussed in Section 6.

During the investigations performed to determine LA exposure levels for the
pathways of concern at OU1, LA was observed in all media sampled: indoor air and
dust, outdoor ambient air, personal air, and soil. Risk evaluations indicate the only
exposure pathway of concern is related to the potential future exposures to outdoor

CDM 1-1
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Section 1
Introduction

air near disturbed soil. Exposures to LA from disturbance of outdoor soil could
become higher in the future if no remedial actions are taken. Current site conditions
are such that vermiculite is present in surface soil. Vermiculite and LA will continue
to exist in surface soil at the site if no remedial actions are taken. The details
regarding how these conclusions were reached are provided in this RI report.

1.1 Report Organization

This RI report is organized according to the format suggested in the Guidance for
Conducting Remedial Investigations and Feasibility Studies under the Comprehensive
Environmental Response Compensation and Liability Act (EPA 1988), and includes the
following sections:

m Section 1 - Introduction. Provides the purpose and organization of the RI, a brief
description of the site location and layout, and a summary of mining and
regulatory activities conducted to date at the site.

m Section 2 - Study Area Investigations and Removal Actions. Provides an
overview of site investigations and removal actions completed at the site.

m Section 3 - Physical Characteristics. Provides a description of the physical
characteristics of the site. Includes discussion of climate, surface water, geology,
groundwater, land use, and demographics.

m Section 4 - Nature and Extent of Contamination. Describes the nature and extent
of LA contamination within the site.

m Section 5 - Fate and Transport. Describes how LA moves through the various
media at the site. Includes contaminant release mechanisms, potential routes of
migration, sources, and contaminant fate and persistence.

m Section 6 - Risk Assessment. Presents the human health risk assessment for the
site.

m Section 7 - Summary and Conclusions. Summarizes the material in the previous
sections and provides conclusions drawn from that work.

m Section 8 - References. Lists all the references used in the preparation of this RI
report.

1.2 Site Background

Numerous hard rock mines have operated in the Libby area since the 1880s, but the
dominant impact to human health and the environment in Libby has been from
vermiculite mining and processing. Prospectors first located vermiculite deposits in
the early 1900s on Rainy Creek northeast of Libby. Edward Alley, a local rancher, was
also a prospector and explored the old gold mining tunnels and digs in the area.
Reportedly, while exploring tunnels in the area, he stuck his miner's candle into the
wall to chip away some ore samples. When he retrieved his candle, he noticed that the

CDM 12

P:\2616-Libby\Task Order 0015 - Processing Areas and Investigation Support\Processing Areas\OU1\Remedial Investigation Report\Fina\OU1_RI_Final_ver15.doc



Section 1
Introduction

vermiculite around the candle had expanded, or “popped,” and turned golden in
color.

In 1919, Alley bought the Rainy Creek claims and started the vermiculite mining
operation called the “Zonolite Company.” While others thought the material was
useless, he experimented with it and discovered it had good insulating qualities. Over
time, vermiculite became a product used in insulation, feed additives, fertilizer/soil
amendments, construction materials, absorbents, and packing materials. Many people
used vermiculite products for insulation in their houses in and around the Libby Site
and soil additives in their gardens. In 1963, the W. R. Grace Company (Grace) bought
the mine and associated processing facilities and operated them until 1990.

Operations at the mine included blast and drag-line mining and milling of the ore.
Dry milling was done through 1985, and wet milling was done from 1985 until
closure in 1990. After milling, concentrated ore was transported down Rainy Creek
Road by truck to a screening facility (known today as the former Screening Plant)
adjacent to Montana Highway 37 (Highway 37), at the confluence of Rainy Creek and
the Kootenai River. Here the ore was size-sorted and transported by rail or truck to
processing facilities in Libby and nationwide. At the processing plants, the ore was
expanded or “exfoliated” by rapid heating, then exported to market via truck or rail.
Historic maps show the location of the “Zonolite Company” processing operation at
the edge of the lumber mill, near present day Libby City Hall. This older processing
plant was taken off line and demolished sometime in the early 1950s. The other
processing plant (known today as the former Export Plant - OU1 and the subject of
this RI report), was located near downtown Libby near the Kootenai River and
Highway 37. Expansion operations at the site ceased sometime prior to 1981, although
existing site buildings were still used to bag and export milled ore until 1990.

After operations at the Export Plant ceased, various commercial and industrial
business operated from the former plant location until Grace and EPA began removal
activities in 2000.

Over the course of Grace’s operation in Libby, invoices indicate shipment of nearly 10
billion pounds of vermiculite from Libby to processing centers and other locations.
Most of this was shipped and used within the United States. Nearly all of this
material ended up in a variety of commercial products that were marketed and sold
to millions of consumers.

1.2.1 OU1 Site Description

To facilitate a multi-phase approach to remediation of the Libby Site, seven separate
OUs have been established. These OUs are shown on Figure 1-1 and include:

m OU1. The former Export Plant is defined geographically by the property boundary
of the parcel of land that included the former Export Plant and is situated on the
south side of the Kootenai River, just north of the downtown area of the City of
Libby, Montana (Figure 1-2). The property is bounded by the Kootenai River on the
north, Montana Highway 37 (forthwith referred to as Highway 37) on the east, the
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BNSF railroad thoroughfare on the south, and State of Montana property on the
west.

m OU2. OU2 includes areas impacted by contamination released from the former
Screening Plant. These areas include the former Screening Plant, the Flyway
property, the Highway 37 right-of-way adjacent to the former Screening Plant
and/or Rainy Creek Road, and privately owned properties.

m OU3. The mine OU includes the former vermiculite mine and the geographic area
(including ponds) surrounding the former vermiculite mine that has been impacted
by releases from the mine, including Rainy Creek and the Kootenai River. Rainy
Creek Road is also included in OU3. The geographic area of OU3 is based
primarily upon the extent of contamination associated with releases from the
former vermiculite mine.

m OU4. OU4 is defined as residential, commercial, industrial (not associated with
former W.R. Grace Company [Grace] operations), and public properties, including
schools and parks in and around the City of Libby, or those that have received
material from the mine not associated with Grace operations.

m OUS5. OUS is defined geographically by the parcel of land that included the former
Stimson Lumber Company. OU5 is bounded by the high bank of Libby Creek to
the east, the Kootenai River to the north, and residential /commercial /industrial
property within OU4 to the south and west. This OU is approximately 400 acres in
size and is currently occupied by various vacant buildings as well as multiple
operating businesses (lumber processing, log storage, excavation contractor, etc.).
Within the boundary of OUb exists the Libby Groundwater Superfund Site, which
is not associated with the Libby Asbestos Superfund Site.

m OU6. Owned and operated by the Burlington Northern and Santa Fe Railroad
(BNSF), OU6 is defined geographically by the BNSF property boundaries from the
eastern boundary of OU4 to the western boundary of OU7 and extent of
contamination associated with the rail yard.

m OU7. The Troy OU includes all residential, commercial, and public properties in
and around the town of Troy, Montana, approximately 20 miles west of downtown
Libby.

OU1 encompasses an area of approximately 17 acres and is situated on the south side
of the Kootenai River, just north of the downtown area of the City of Libby, Montana
(Figure 1-2). The property is bounded by the Kootenai River on the north, Highway
37 on the east, the BNSF railroad thoroughfare on the south, and State of Montana
property on the west.

The site was historically owned and used by Grace for stockpiling, staging, and
distributing vermiculite and vermiculite concentrate to vermiculite processing areas
and insulation distributors outside of Libby. Because vermiculite mined from Libby
has been found to be contaminated with LA, a known human health risk, EPA
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initiated an emergency response action in November 1999 to address questions and
concerns raised by citizens of Libby regarding possible ongoing exposures to asbestos
fibers as a result of historical mining, processing, and exportation of asbestos-
containing vermiculite. This report summarizes each of the investigation events and
subsequent cleanups that have occurred at OU1 between 1999 and 2007. Information
regarding quick response activities conducted by EPA in 2008 is also provided.

Based on current land use, the site on the west side of Highway 37 is divided into two
distinct areas separated by City Service Road (also known as West Thomas Street): the
area of the site to the south of City Service Road (approximately 12 acres) and a 4.7-
acre recreational area known as Riverside Park to the north of City Service Road. For
discussion purposes, these areas will be referred to throughout this report as Area 1
and Area 2, respectively. The Riverside Park boat ramps are part of Area 2. In
addition, the embankments of Highway 37 on both sides of the highway, City Service
Road, and Thomas Street are included as part of OU1 because of their immediate
proximity to the site and the known presence of vermiculite in this area. These areas
will be referred to throughout this report as Area 3. Figure 1-3 shows the delineation
of these areas.

1.2.2 Historic Use

From the early 1960s to approximately 1990, the Export Plant was used by Grace for
stockpiling and distributing vermiculite concentrate to Grace expansion plants and
customers throughout the United States. Ownership was transferred to the City of
Libby in the mid-1990s.

Throughout its history, portions of both Area 1 and 2 of the site have been leased to
various parties for commercial and non-commercial enterprises. From approximately
1977 to 1997, organized youth baseball events (games and practices) were held at ball
fields, which were centrally located in Area 1. Between approximately 1987 and 2000,
the Millwork West Company, a retail lumberyard and building material supplier,
leased the northwestern portion of Area 1. Buildings and equipment used by
Millwork West were removed and/or demolished as part of the removal activities
conducted by Grace in 2001 and 2002, as described in Section 2 of this report.

Other commercial and industrial uses of the site also occurred in the past that utilized
infrastructure at the site. These other commercial/industrial uses reportedly included
a metal scrap dealer and a larch tree gum manufacturer. The infrastructure that
supported these businesses included industrial power supply, a railroad spur, and
truck scales. This infrastructure was removed during the removal activities
conducted at this site.

1.2.3 Current Use

Area 1 is currently owned by the City of Libby and is undeveloped, with the
exception of a small area of the site currently used by David Thompson Search and
Rescue. In 2004, the search and rescue organization constructed a building (see
Figure 1-3) containing a main office and a five-bay garage on the northwest portion of
the site on the south side of City Service Road. The garage is used for storing search
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and rescue equipment and vehicles. Several other agencies, including local and state
law enforcement, also hold meetings in the main office. Access to Area 1 has been
restricted by construction fencing and EPA has provided guidance to the city
regarding the use of caution when conducting any activities at the site that disturb
soil.

Area 2, Riverside Park, is also currently owned by the city and serves a variety of
recreational visitors. The main features of the park include two boat ramps, a
pavilion, picnic tables, and a pumphouse. The newer of the two boat ramps is used
by recreational boaters and commercial fishing outfitters; the older ramp is not
commonly used due to swift current at its approach. The pumphouse (see Figure 1-3)
houses a pump that draws non-potable water from the Kootenai River. The pump
was installed jointly by the City of Libby and Lincoln County in 1999 to provide a
backup water source to local fire departments. The pumphouse is accessed by city
personnel in order to perform maintenance on the pump. The pump is connected to
an external water spigot, which is used by the city to draw water for street sweeping
and other maintenance operations, and other workers (such as employees of local fill
pits and contractors working on EPA’s removal program) to draw water primarily for
use in dust suppression equipment. Access to Area 2 is unrestricted.

Area 3 is owned and maintained by the Montana Department of Transportation
(MDT). MDT currently performs only periodic maintenance of these embankments as
needed. The types of maintenance activities conducted by MDT include application
of herbicides, replacement of guardrails and guardrail posts, and replacement and
maintenance of roadside light posts. Access to these areas is unrestricted.

1.2.4 Future Use

Future use of Area 1 is unknown at this time. The city expects that David Thompson
Search and Rescue will continue to utilize the northwest portion of the site. Area 2
(Riverside Park) will continue to serve recreational visitors; a change in land use is not
currently anticipated. It is also anticipated that Area 3 will not change use and will
remain undeveloped and owned and maintained by MDT.
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Multiple investigation, pre-removal, and removal events have occurred at the site to
date. This section discusses each of the events and presents analytical data and
observations relevant to risk assessment and the FS. Discussions in this section are
presented as the action or activity occurred chronologically and by area as shown on
Figure 1-3. Each of the following events is summarized in this section:

Date of
Investigation/Action

Investigation/Action Activity

Activity Lead

Area 1 — Former Export Pla

nt

1999, December Soil sampling EPA
2000, March/April Soil and stationary air sampling EPA
2000, June Activity-based sampling (ABS) EPA
2000, October/November Removallof vermiculite and contaminated dust, soil, Grace
and debris
2001, March/April/August Soil, bulk materials, and dust sampling EPA
2001, September/October Bu}ldmg dem_olltlon and removal of contaminated Grace
soil and debris
2002, April/May Bulk materials and soil sampling EPA
2002, October — December SB:i:Idmg demolition and removal of contaminated Grace
2006, June Soil sampling EPA
2006, June — September L . . .
P Water line installation (City of Libby) EPA
2007, September — RI data gap sampling, site-wide soil sampling and EPA
October indoor ABS
Area 2 — Riverside Park
2003, May/JUly Soil Samphng EPA
2003, September /October | Contaminant screening study (CSS), and pre- EPA
removal soil sampling
2003, October/November Removal of contaminated soil EPA
2007, July Place_me_nt of rock cover in areas of observed City of Libby
vermiculite
2007, September RI data gap sampling, site-wide soil sampling EPA
2008, May Site preparation for placement of pavilion footers EPA
2008, July Removal of contaminated soil EPA
Area 3 - Embankments
2007, September RI data gap sampling, surface and subsurface soil EPA

sampling

2-1
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2.1 Areal Investigation and Removal Activities

2.1.1 Areal Investigation Sampling - December 1999

In December 1999, a total of 80 soil samples (72 samples and 8 field duplicates) were
collected from Area 1 of OU1. Sample locations were selected in accordance with the
Sampling and Quality Assurance Project Plan (SQAPP) for Environmental Monitoring
for Asbestos (Phase 1 SQAPP) (EPA 1999) and are depicted on Figure 2-1. All
samples were collected as grab samples from the 0- to 2-inch, 0- to 24-inch, or 2- to 12-
inch depth interval as shown in Table 2-1. Samples were collected, handled, and
analyzed in accordance with the Phase 1 SQAPP (EPA 1999). Results by the National
Institute for Occupational Safety and Health (NIOSH) polarized light microscopy
(PLM) NIOSH Method 9002 (PLM-9002) (NIOSH 1994) varied between non-detect
(ND) and 5 percent (%) LA. Sample locations and results are presented on Figure 2-1;
results are shown in Table 2-1.

2.1.2 Area 1 Investigation Sampling - March/April 2000
2.1.2.1 Soil Sampling

In 2000, EPA requested additional soil samples be collected from Area 1 to
supplement the December 1999 sampling and better characterize site soil. Between
March 10 and 11, 2000, 17 grab soil samples and one duplicate were collected from the
0- to 2-inch depth interval, and 16 grab soil samples and five field duplicates from the
2- to 12-inch depth interval. One grab sample was also collected from bags of
vermiculite stored outside the warehouse. All sample locations are shown on Figure
2-1. Samples were collected, handled, and analyzed in accordance with Revision 1 of
the Phase 1 SQAPP (EPA 2000a). Results by PLM-9002 indicated levels of LA were
present at concentrations ranging from ND to 10%. Results for the March 2000 event
are shown on Figure 2-1 and summarized in Table 2-2. Locations of vermiculite
observed during the March 2000 soil sampling event are shown on Figure 2-1.

2.1.2.2 Air Sampling

In addition to soil sampling, EPA requested stationary outdoor air sampling be
conducted in order to establish baseline concentrations of LA in ambient air at the
site. Accordingly, on separate days (April 4, 5, and 9, 2000), members of EPA’s
Response Engineering and Analytical Contract team collected stationary air samples
(one field and one co-located sample each day) from various locations within the Area
1 boundary. Co-located air samples are samples collected side-by-side and are
sometimes referred to as replicate samples. These samples are used to determine the
reproducibility of a sample result.

Coordinate data are not available for these samples; therefore, sample locations are
not presented graphically in this report. Samples were collected, handled, and
analyzed in accordance with Revision 1 of the Phase 1 SQAPP (EPA 2000a); however,
only the field samples were selected for analysis. The co-located samples remain in
archive at a project-contracted laboratory. Results by the International Organization
for Standardization (ISO) 10312 (ISO 1995) method indicated LA in ambient air at all
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three sample locations at concentrations ranging from 0.0001 to 0.0023 structures per
cubic centimeter (s/cc) (Table 2-3). The data set presented in Table 2-3 is too limited
to draw any conclusions related to risk solely based on this data set. The average total
LA concentration observed in 2006-2008 Libby Site ambient air sampling program
was 0.00001 s/ cc, indicating the ambient air at OU1 contained LA at concentrations
above those currently considered to be ambient within the Libby Valley (EPA 2009).

2.1.3 Areal Investigation Sampling - June 2000

On June 25, 2000, EPA conducted personal air sampling during an ABS event. The
intent of this ABS event was to aid in determining exposures to LA that result from
routine activities in areas that contain Libby vermiculite. Two samplers were
monitored during the event: one while sweeping the floor of the planar shop’s break
room; the other while sweeping and moving bags of vermiculite insulation inside the
bag house portion of the planar shop (see build-out on the west side of the planar
shop depicted on Figure 2-2). Results for the two personal air samples that were
analyzed by ISO 10312 indicated LA in concentrations of 0.6470 s/cc and 2.3666 s/ cc
for the break room sweeper and the bag house worker, respectively. Table 2-4
presents these results of this sampling effort.

2.1.4 Areal Removal Event - July 2000 through January 2001

EPA issued a Unilateral Administrative Order (UAO) to Grace on May 23, 2000, based
on the finding of LA at levels of concern in air and site soil in samples collected as
part of sampling events described in Section 2.1. The primary activities required by
the UAO and outlined in the EPA-approved Export Plant Removal Action Work Plan
(URS 2000) were to temporarily relocate the onsite business (Millwork West), clean
five onsite historic buildings (Figure 2-2) and the building’s contents, excavate and
dispose of vermiculite and LA-contaminated soil and debris, and restore the property.
Work by Grace’s contractors, was conducted between July 19, 2000 and January 5,
2001. During this period, the government provided oversight of activities to ensure
compliance with the EPA-approved work plan, including health and safety protocols.
Contaminated materials were disposed of at the former Libby vermiculite mine.

During soil excavation, confirmation soil sampling (i.e., samples collected from the
floor of the excavation) was conducted by Grace’s contractor. The 63 confirmation
soil samples were analyzed by Grace’s laboratory using PLM with dispersion staining
method EPA/600/R-93/116 (EPA 1993a). At EPA’s request, in order to expedite
cleanup work and provide a quality control (QC) measure on samples analyzed by
Grace, a portion of the confirmation soil samples were split and analyzed at EPA’s
onsite laboratory by PLM-9002. A total of 18 split samples and one duplicate split
sample were handled and analyzed in accordance with the Removal Action Sampling
and Analysis Plan (SAP) for Confirmation Sampling of Soil and Perimeter and
Personal Sampling of Air for Asbestos, Revision 1 (EPA 2000b). Grace confirmation
soil sample results, as reported in the Final Report Removal Activities at the Export
Plant, Libby, Montana (URS 2001), as well as results of the split soil samples are
presented in Table 2-5. Results ranged from ND to 2% LA; however, Grace was
directed to remove soil in additional 4-6 inch increments until EPA clearance criteria
(less than [<] 1% LA at depth) for confirmation soil sampling was met in each section
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of the excavation. Sample locations and results for all confirmation soil samples
collected as part of this removal event are shown on Figure 2-3.

The backfill materials used at Area 1 during 2000 were obtained from the Plum Creek
pit located in Libby, an EPA-approved source for fill materials. Asbestos analytical
results for the Plum Creek pit are provided in Appendix A; results of the additional
analyses are available upon request. Restoration at Area 1 consisted of backfilling the
entire excavated area with a sufficient layer of common fill to bring the grade to
within 6 inches of the original surveyed grade. The final 6-inch layer was filled with
either gravel or topsoil, as appropriate, depending upon the original surface
conditions.

Personal air monitoring data are not available in the EPA project database for this
removal action.

2.1.5 Area 1 Investigation Sampling - March/April/August 2001

Following reports of observations of vermiculite and mining waste at the site
following the UAO cleanup, EPA requested additional sampling to determine if
residual levels of LA remained at the site. This section discusses investigation soil,
bulk materials, and dust sampling activities that occurred in 2001. All samples
presented in this section were collected, handled, and analyzed in accordance with
Revision 1 of the Phase 1 SQAPP (EPA 2000a).

2.1.5.1 Soil Sampling
A total of 15 soil samples were collected during 2001 at Area 1, as follows:

m Three grab samples were collected from the 0- to 1-inch depth interval at various
locations near site buildings on March 2, 2001

m Five grab samples and one duplicate were collected from the 0- to 6-inch depth
interval at various locations near site buildings on April 19, 2001

m One grab sample of in-place 1 %2 -inch minus grade fill material (from the Granite
pit) from the 0- to 6-inch depth interval was collected on April 24, 2001. It is
assumed that the sample was collected from fill material placed during the
October/November 2000 removal event at Area 1.

m One 3-point composite sample was collected from the 0- to 4-inch depth interval at
the site on/ off ramp, and one 3-point composite sample (0- to 4-inch depth
interval) near the BNSF railroad tracks on August 8, 2001

m Four grab samples were collected from the 0- to 4-inch depth interval on August
10, 2001

Locations and results for these soil samples are presented on Figure 2-1 (with the
exception of the in-place fill material sample, for which no coordinate data is
available) and results are summarized in Table 2-6. Results ranged from ND to 35%
LA by PLM-9002; the in-place fill material sample was ND for LA. Locations of
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vermiculite observed during the August 2001 soil sampling events are shown on
Figure 2-1.

2.1.5.2 Bulk Materials Sampling

On April 19, 2001, 39 bulk material samples (e.g., wood shavings, insulation, debris,
etc.) were collected from within the five buildings located at the site. Building
locations are shown on Figure 2-2. Seven samples were collected within the pole
barn; seven within the planar shop; six within the scale house/lumber storage
building; 13 within the warehouse; and six within the shed. Results of the bulk
material samples are presented in Table 2-7 and ranged from ND to 5% LA by PLM-
9002.

2.1.5.3 Dust Sampling

Two single-point dust samples were collected on April 19, 2001: one from a horizontal
surface inside the warehouse and the other from the exterior surface of the warehouse
foundation. The location of the warehouse is shown on Figure 2-2. Results by ISO
10312 indicated loading of LA in dust on the building’s foundation at 169,836
structures per square centimeter (s/cm?, while the indoor sample was ND for LA.
These results are presented in Table 2-8.

On August 28, 2001, four separate 3-point composite dust samples were collected
from horizontal surfaces inside the pole barn, the surface of equipment stored inside
the shed, and from the surface of equipment and supplies stored inside each of two
site storage containers (i.e., connex boxes) (Figure 2-2). Samples were analyzed by
ISO 10312. Results for the four sampled areas indicated LA loading in dust at 129,127
s/cm? 97,455 s/cm? 19,491 s/cm?; and 40,200 s/cm?, respectively, as shown in Table
2-8.

2.1.6 Area 1 Removal Event - September/October 2001

As a result of soil, bulk materials, and dust investigation sampling conducted by EPA
in spring and summer 2001 (Section 2.4), EPA required Grace to conduct a cleanup
action to address residual LA contamination in site buildings and soil. The work was
conducted between September 5 and October 17, 2001 in accordance with addenda to
the Export Plant Removal Action Work Plan (URS 2000). Ultimately, four of the five
buildings (all but the planar shop - see Figure 2-2) were demolished and additional
soil was excavated from the site. The contaminated soil and debris was disposed of at
the former Libby vermiculite mine. EPA contractors provided general oversight,
health and safety monitoring, and confirmation dust and soil sampling during the
removal. All samples were collected, handled, and analyzed in accordance with the
Removal Action SAP (EPA 2000b). The following sections describe sample collection
associated with the September/October 2001 Grace removal activities.

2.1.6.1 Dust Sampling

One 3-point composite dust sample was collected on September 6, 2001 from the
surface of lumber that had been decontaminated and moved outside of the exclusion
zone. This sample was analyzed by ISO 10312 and found to be ND for LA (Table 2-9).
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On September 15, 2001, for informational purposes, one 3-point composite dust
sample was collected from the surface of a lumber pile located inside the exclusion
zone. Sample results by ISO 10312 indicated LA loading at 365 s/cm? (Table 2-9).

On October 12, 2001, six 3-point composite dust samples were collected in and around
the planar shop. The location of this building is shown on Figure 2-2. Samples were
collected at the following locations:

m Surfaces immediately outside the entrance to the building

Surfaces of the sawdust exhaust chute outside the building

Surface of the covered concrete pad outside the building

Various horizontal surfaces inside the building

Horizontal surfaces inside the building’s lunch room

Surfaces immediately inside the entrance to the building

All six samples were sent for analysis by ISO 10312; results indicated LA loading in
dust in and around the planar shop at levels between 609 s/cm? and 444,636 s/cm?2.
Table 2-9 presents these results.

2.1.6.2 Soil Sampling

On October 4 and 5, 2001, 23 subsurface confirmation soil samples were collected by
EPA in association with oversight of the Grace removal activities. Subsurface samples
were collected following a gridded approach from depths varying between 16 and 50
inches below ground surface (bgs) in the following areas: the former pole barn, former
warehouse, former scale house/lumber storage building, former shed, east ball field
(easternmost field of two ball fields that used to be centrally-located in Area 1), and
BNSF spur extending just south of the planar shop. Refer to Figure 2-2 for these
locations. Samples were composite samples with varying numbers of subsamples
(between two and five); results were all <1% LA by PLM-9002 and are presented in
Table 2-10.

In addition to subsurface confirmation soil sampling, 39 surface soil samples were
collected on October 9 and 10, 2001 from areas that were previously remediated but
suspected to have been impacted (i.e., cross contaminated) by current-year removal
activities. These surface samples were 5-point composites from the 0- to 2-inch depth
interval from the grid locations identified in Table 2-10. Results were either ND or
<1% LA by PLM-9002 (Table 2-10). Eight additional soil samples were collected on
October 16, 2001 from areas that were not anticipated to have been impacted by
removal activities, in order to determine cleanup needs. Of the eight soil samples, six
were surface samples from 0 to 2 inches bgs and two were subsurface samples from 8
to 10 inches bgs. Results of the surface samples were all ND for LA, while the
subsurface samples were <1% LA (Table 2-10). As a result of these findings, EPA
required Grace to cover all impacted areas with a 4-inch layer of crushed gravel.
Locations and results for samples collected during October 2001 are shown on Figure
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2-3. Final confirmation soil sample results (i.e., results of the final sample collected in
each grid or excavation area) are shown on Figure 4-1 (top portion). Figure 4-1 (top
portion) also depicts the cumulative backfill depths based on all soil removal activities
conducted.

Similar to the 2000 removal work, restoration was conducted in accordance with the
site work plan (URS 2000) and applicable addenda. Backfill materials were obtained
from the Plum Creek gravel pit located in Libby, an EPA-approved source for fill
materials. Analytical results of asbestos testing for the Plum Creek pit are provided in
Appendix A.

2.1.6.3 Personal Air Monitoring Data

Personal air monitoring data collected during this removal effort are presented in
Table 2-11. These sample results are provided for informational purposes only and
are not used in the risk assessment for this site. As indicated in Table 2-11, 36 personal
air samples collected during this removal action were analyzed by one or more of the
following analytical methods:

m Phase contrast microscopy (PCM) by NIOSH 7400

m TEM by Asbestos Hazard Emergency Response Act of 1986 (AHERA) counting
rules

m TEM by ISO Method 10312

There are several key differences between the PCM and TEM analytical methods.
Analysis via PCM reports results in units of fibers per cubic centimeter (f/cc) while
TEM reports results in units of s/cc. For PCM results reported as f/cc, only fibers that
are longer than 5 microns (um), have an aspect ratio greater than or equal to 3:1, and a
thickness of greater than 0.25 pm are counted by this method. In addition, the PCM
technique does not distinguish between asbestos and other fibers and counts all fibers
meeting the criteria listed regardless of fiber composition. For TEM results reported as
s/ cc, only asbestos structures are counted; fibers of other composition are not counted
toward the results. Typically when the TEM ISO method is used, asbestos structures
are counted toward the result when their length is greater than 0.5 um and aspect
ratio greater is than or equal to 5:1.

Thirty samples were analyzed via TEM ISO 10312 (as modified by project-specific
modifications) with total LA concentrations ranging from ND to 0.0919 s/cc. A total
of 33 samples were analyzed via AHERA TEM with total LA concentrations ranging
from ND to 0.09290 s/ cc. A total of 32 samples were analyzed via the NIOSH 7400
PCM method with results ranging from ND to 0.231 f/cc. Results of all personal and
stationary air monitoring results collected during removal activities at OU1 are
provided in Appendix B.

CDM 27

P:\2616-Libby\Task Order 0015 - Processing Areas and Investigation Support\Processing Areas\OU1\Remedial Investigation Report\Fina\OU1_RI_Final_ver15.doc



Section 2
Site Study Area Investigation and Removal Actions

2.1.7 Areal Investigation Sampling - April/May 2002

In response to concerns of site tenants regarding potential residual contamination,
EPA conducted additional investigation sampling at the site during the spring of
2002. This section describes these bulk materials and soil sampling activities.

2.1.7.1 Bulk Materials Sampling

On April 9, 2002, two bulk materials samples were collected from the interior of
equipment owned and operated by Millwork West. The samples were collected,
handled, and analyzed in accordance with the Phase 1 SQAPP (EPA 2000a). Both
samples were ND for LA by PLM-9002. Results are summarized in Table 2-12.

2.1.7.2 Soil Sampling

On May 8, 2002, two 3-point composite soil samples were collected from areas at the
site where suspect mine-related material had been identified. At the time of
sampling, visible vermiculite was noted near two metal connex boxes located on site.
The visible vermiculite was believed to be the result of a test pit-like excavation
adjacent to the BNSF railroad, which may have been tracked onto the clean fill placed
by Grace during previous years’ removal work. Samples were collected, handled, and
analyzed in accordance with the Phase 1 SQAPP (EPA 2000a). Both samples contained
<1% LA by PLM-9002, as shown on Figure 2-1 and summarized in Table 2-13.
Locations of vermiculite observed during this soil sampling event are shown on
Figure 2-1.

2.1.8 Area 1l Removal Event - October through December 2002

As a result of the concerns of site tenants regarding potential residual contamination
resulting from the 2001 removal actions (Section 2.1.6), starting October 14, 2002,
Grace began removing all remaining building material and debris from Area 1 at the
direction of EPA. The work was conducted in accordance with addenda to the Export
Plant Removal Action Work Plan (URS 2000). Addenda are available from the EPA
Administrative Record. Contaminated soil from the footprint of the demolished
planar shop and from an area near the BNSF railroad tracks was also removed. All
contaminated soil and building material was disposed of at the former Libby
vermiculite mine. During this work, EPA provided oversight and confirmation soil
sampling support, as well as personal and perimeter health and safety air monitoring.
Removal activities concluded on December 11, 2002.

As part of this removal event, removal oversight personnel collected a total of 44, 5-
point composite subsurface confirmation soil samples on December 3, 2002 (Figure 2-
3). A total of 36 soil samples were analyzed, while 8 samples were archived at a
project-contracted laboratory. The subsurface samples were collected from the
excavation floor, and followed a gridded approach in the main excavation zone.
Sample depths averaged 18 inches bgs; however, three areas required excavation to
depths of 38, 74, and 122 inches bgs due to encountering visible vermiculite and/or
building foundations.

Confirmation soil samples were collected, handled, and analyzed in accordance with
the Removal Action SAP (EPA 2000b). As shown in Table 2-14, results were either
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ND or <1% LA by PLM-9002. Final confirmation soil sample results (i.e., results of
the final sample collected in each grid or excavation area) are depicted on Figure 4-1
(top portion). Restoration was conducted in accordance with the site work plan (URS
2000) and applicable addenda using locally available EPA-approved backfill materials
from the Plum Creek pit. Analytical results of asbestos testing for the Plum Creek pit
for 2002 are provided in Appendix A. Excavation limits resulting from removal work
conducted by Grace between 2000 and 2002 are depicted on Figure 4-1 (top portion).
Figure 4-1 (top portion) also depicts the cumulative backfill depths based on all soil
removal activities conducted to date.

During this removal action, a total of 10 personal air samples were collected in
accordance with the Removal Action SAP (EPA 2000b) and analyzed by PCM via
NIOSH 7400. PCM results ranged from ND to 0.492 f/cc. All results are provided in
Table 2-15. The results of these samples are provided for informational purposes only
and are not used in the risk assessment to calculate risk for this site. The results were
used in a qualitative manner to support lines of evidence regarding potential
exposures at the site (Section 6.5.3.2). Results of all personal and stationary air
monitoring results collected during removal activities at OU1 are provided in
Appendix B.

2.1.9 Area 1 City Water Line Installation - June through
September 2006

In the summer of 2006, the City of Libby began excavating a trench through the field
portion of Area 1 parallel to City Service Road in preparation for installing a new
drinking water supply pipeline (Figure 2-4). Quantities of vermiculite were
encountered in localized areas near the existing hydrant at depths between 10 and 36
inches bgs. Following the discovery of vermiculite, the city halted work.

In June 2006, EPA requested samples be collected from the soil stockpiled during the
initial pipeline excavation. A total of eight, 5-point composite soil samples were
collected: four from the surface two inches of the stockpiled material and four from
the 0- to 2-inch depth interval in the area immediately surrounding the stockpile.
Samples were collected, handled, and analyzed in accordance with the Draft Final
Response Action Work Plan (EPA 2003). Sample locations and results by PLM-9002
are shown on Figure 2-1. Results ranged from ND to 3% LA, and are presented in
Table 2-16.

As a result of discussions between the city, EPA, and the Volpe Center, an addendum
(CDM 2006) to the Draft Final Response Action Work Plan (EPA 2003) was prepared
in order to safely complete the water line installation. This work was carried out
between August 24 and September 21, 2006, during which EPA provided oversight
and air monitoring in accordance with the response action work plan and addendum.
All soil removed was transported to the mine for disposal, including the soil
stockpiled during the initial excavation work completed by the city. The location of
the newly-installed city water pipeline is shown on Figure 2-4.
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2.1.10 Other Area 1 Activity

During an August 22, 2007 site visit, approximately 50 cubic yards of angular rock
(riprap) was observed in several piles along the south side of City Service Road,
approximately half way between the City Service Road/Highway 37 intersection and
the David Thompson Search and Rescue building. According to the city, the riprap
was obtained from the United States Army Corps of Engineers’ pit (located on Fisher
River Road approximately 17 miles east of Libby) for the purpose of covering two
areas of exposed orange fencing: one along the Kootenai River bank in between the
new and old boat ramps and the other on the surface of the old boat ramp (see Section
2.2.3 for description of the use of orange fencing in this area).

2.1.11 Area 1 Investigation Sampling - September to
November 2007

By comparing the potential exposure pathways and contaminated media of concern
to the existing data set for OU1, presented in the Data Summary Report (CDM 2007a),
a data gap analysis (CDM 2007b) was performed to determine additional sample
collection efforts that would be required to gather the remaining information needed
for the completion of a risk assessment specific to OU1. Based on the data gap
analysis the Final OU1 Data Gap Sample Collection SAP (CDM 2007c) was developed.
All sample collection efforts described in the following sections followed the details
described in this SAP. The following sections summarize the data collected as part of
this effort specific to Area 1.

2.1.11.1 Surface Soil Sampling

Between September 12 and 21, 2007, a total of 42 surface (0-6 inches bgs) soil samples
(including 3 field duplicates) were collected from Area 1. Samples were collected as
30-point composite samples using a grid pattern.

The samples were processed (i.e., dried, seived, ground) at CDM’s close support
facility (CSF) in accordance with the Close Support Facility Soil Preparation Plan,
Revision 1 (CDM 2004) and sent for analysis by the PLM visual estimation (PLM-VE)
and gravimetric (PLM-Grav) methods (Syracuse Research Corporation [SRC] 2003).
Following processing, the VE method is typically applied to the fine fraction of a soil
sample while the gravimetric method is typically applied to the coarse fraction. As
such, a coarse fraction (and corresponding PLM-Grav result) will not exist if all of the
dried sample material passes through a Ys-inch mesh screen. The material passing
through the Ya-inch mesh screen constitutes the fine fraction. EPA is in the process of
evaluating the accuracy and replicability of each of these methods. However, based
on EPA’s performance evaluation study to date, PLM-VE results are currently being
used to make project removal decisions. Therefore, for the purposes of this report,
only PLM-VE results are presented.

Sample results for the 2007 soil investigation activities are shown in Figure 2-5, and
summarized in Table 2-17. The following table summarizes the number of samples
with detectable levels of LA.
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Summary of PLM Results in Area 1

Location Number of Number of Samples With PLM-VE

Samples Detections
Collected ND TR <1% 21%
Area 1 42 29 13 0 0

Notes: PLM — polarized light microscopy; LA — Libby amphibole; VE — visual
estimation; ND — non-detect; TR — trace; < - less than; % - percent; = — greater
than or equal to

As part of the soil sample collection, observations of the amount of visible vermiculite
were made according to the Libby Site-specific guidance for the Semi-Quantitative
Visual Estimation of Vermiculite in Soils and Residential and Commercial Properties (CDM-
LIBBY-06, Revision 1 [CDM 2007d]). In Area 1, a total of 1,170 point inspections for
visible vermiculite (or visual point inspections) were recorded. The following table
summarizes the relative amounts of vermiculite observed, and Figure 2-5 illustrates
the individual point inspections where vermiculite was observed.

Summary of Visible Vermiculite Observations in Area 1

Location Total Number of Relative Amount of Vermiculite Observed
Visual Ffomt None Low Medium High
Inspections
Area 1 1,170 1,032 118 16 4

As the summary table above indicates, vermiculite was not observed in the majority
(88.2%) of the point inspections in Area. Low levels of vermiculite were observed at
10.1% of the point inspections; medium levels were observed at 1.4% of the point
inspections; and high levels were observed at 0.3% of point inspections in Areal.

2.1.11.2 Indoor ABS Sampling

To estimate human exposure levels to LA from indoor air, an ABS sampling event
specific to OU1 was conducted in the search and rescue building between October 30
and November 8, 2007. ABS consisted of both passive and active behaviors completed
separately in the garage and meeting room areas. All samples were analyzed by TEM
using ISO 10312 counting rules as modified by project-specific laboratory
modifications. A total of 22 air samples were collected during the indoor ABS
activities, as shown in the following table:
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Summary of OU1Search and Rescue Building Indoor ABS Air Sampling

Location ABS Activity Type Dates Conducted Numkée;"c::c?::’nples
Garage Active 10/30/2007 4*
10/31/2007 5*
11/1/2007 7*
Meeting Room Passive 11/6/2007 1
11/7/2007 1
11/8/2007 1
Active 11/6/2007 1
11/7/2007 1
11/8/2007 1
Total 22

Notes: OU1 — Operable Unit 1; ABS — activity-based sampling; * During the active scenario in the garage
area, when visible loading was observed on the sample cassette, sample collection was continued on a
new cassette and all cassettes sent for analysis

Table 2-18 summarizes the results of the air samples collected during the ABS
activities. Results of the active-garage scenario ranged from ND to 0.0699 s/ cc; active-
meeting room results ranged from 0.0011 s/cc to 0.0088 s/ cc; and passive-meeting
room results ranged from 0.0003 s/cc to 0.0079 s/ cc.

Microvacuum dust samples were also collected from the garage, meeting room, and
emergency response vehicles. While the SAP did not prescribe the collection of
microvacuum samples from the vehicles, the search and rescue group did not want
EPA contractors using the vehicles as part of the ABS activities. Thus, in order to
gather data regarding the dust levels in the vehicles, microvacuum samples were
collected instead of ABS. A total of nine dust samples were collected from the
building, three each from the meeting room, garage, and rescue vehicles. All samples
were analyzed by TEM using ISO 10312 counting rules as modified by project-specific
laboratory modifications. Table 2-19 summarizes the results of the microvacuum air
samples. LA was detected in one sample collected from the meeting room and one
sample collected from the garage. The total LA loading for the meeting room and
garage dust samples were reported at 75 and 20 s/cm?, respectively.

2.1.11.3 Personal Air Sampling

To prepare Area 1 for soil sampling, vegetation overgrowth was removed using a
bush hog. While vegetation removal was being performed, personal air samples were
collected from the workers operating the bush hog. To mitigate any fugitive dust
emissions from the site during the bush hogging, the ground in the areas with
vegetation overgrowth was wetted prior to bush hogging. A total of eight personal air
samples were collected during this activity. Most of the ground in the area where
bush hogging occurred contained visible vermiculite at low to moderate levels as
defined by CDM-LIBBY-06, Revision 1 (CDM 2007d). The personal air samples were
submitted for analysis by both PCM (NIOSH 7400) and TEM (ISO 10312) as modified
by project-specific laboratory modifications. Table 2-20 summarizes the personal air
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sample results. Of the eight samples collected, LA was detected in six samples by ISO
10312 concentrations ranged from 0.0038 s/cc to 0.0715 s/ cc.

2.2 Area 2 Investigation and Removal Activities

2.2.1 Area 2 Investigation Sampling - May/July 2003

The City of Libby initiated renovations at Riverside Park in May 2003. A 2-inch thick
layer of vermiculite along the west side of the boat ramp was discovered during
construction of a new boat ramp. The layer was approximately 8 to 10 inches below
the ground surface and was exposed along the ramp. Additional vermiculite
containing soil was exposed during renovation of the picnic area when overburden
material was scraped off the top of the bank west of the new boat ramp. Subsequent
personal communications with former city worker’s indicated that the vermiculite
found is this area was scraped from Area 2 and used to fill in low spots in Area 1.

In response to the discovery of contaminated material at the site, a visual inspection
and soil sampling was conducted on May 22, 2003. Visible vermiculite was observed
in the park and along the banks of the Kootenai River. In conjunction with the
inspection, three soil samples were collected from the Riverside Park boat ramp. The
samples were 5-point composites from the 0- to 1-inch depth interval and were
collected, handled, and analyzed in accordance with the Phase 1 SQAPP (EPA 2000a).
Results for the samples were ND by PLM-9002 (Figure 2-1 and Table 2-21). Following
the inspection and receipt of sample results, EPA covered and fenced-off those areas
with the greatest amounts of visible contamination in order to mitigate any short-term
exposure risk. Erosion control fabric and silt fences were installed along the
riverbank as interim protective measures until the site was remediated in the fall of
2003.

On July 19, 2003, two soil samples were subsequently collected at the boat ramp - one
from the north and south edges of the concrete pad and the other from the area east of
the pad. Both samples were 5-point composites from the 0- to 6-inch depth interval.
These samples were collected, handled, and analyzed in accordance with the Phase 1
SQAPP (EPA 2000a). The July 2003 soil samples were initially sent for analysis by
PLM-9002 then subsequently processed at the CDM CSF and analyzed by PLM-VE
and PLM-Grav, as applicable. The results of the samples (PLM-VE only) are
presented in Table 2-21.

2.2.2 Area 2 Pre-Removal Event - September/October 2003
Pre-Removal characterization was conducted in accordance with the Final Remedial
Investigation and Removal Action Work Plan for Riverside Park (CDM 2003a). These
activities included a verbal interview with city park personnel, visual inspection of
the site, and collection of both surface and subsurface soil samples. These activities
were completed between September 9 and 15, 2003.

2.2.2.1 Verbal Interview

Dan Thede, Libby’s Supervisor of City Services, was interviewed on September 15,
2003 to discuss historical use of Riverside Park. In summary, Mr. Thede confirmed
use of the area for storing vermiculite during the period of operations at the site.
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2.2.2.2 Property Inspection

During the September 2003 visual inspection, vermiculite was observed at several
locations within the park but was generally concentrated in areas on the river side of
the former access road that ran through the property, including the entire length of
the riverbank. Notable amounts of vermiculite were also observed on the southwest
side of the embankment (Area 1 side) of City Service Road. Lastly, an isolated area of
vermiculite was located at the bottom of the embankment of City Service Road on the
east side of Highway 37. The general location of vermiculite found during this site
inspection is shown on Figure 2-1; however, the extent of the vermiculite has not been
recorded to date.

2.2.2.3 Soil Sampling

Soil sampling activities occurred between September 9 and 13, 2003 and included both
surface and subsurface test pit samples. All samples were collected, handled, and
analyzed in accordance with the work plan for the event (CDM 2003a). In summary,
seven surface soil samples were collected within the park; three surface soil samples
were collected along the riverbank on the north side of the park; nine surface soil
samples were collected on the north and five surface samples collected on the south
side of the embankment of City Service Road between Highway 37 and the entrance
to the park (Figure 2-1). Embankment samples were collected at 50-foot intervals as
described in the work plan. It should be noted that although the embankment
samples were collected as part of the Riverside Park (Area 2) work plan, the
embankment is included as part of Area 1 for the purpose of potential future
investigation and cleanup efforts. All surface samples were either 4- or 5-point
composites from the 0- to 6-inch depth interval.

For subsurface sampling, 12 test pits were excavated and sampled, including one test
pit that was dug at a later date (October 23, 2003) during subsequent removal work.
Grab samples were collected at depths ranging from 12 to 39 inches bgs. The work
plan stipulated that six of the test pits would have a second test pit excavated offset
either 50 feet toward the site or 30 feet toward the river, depending on whether or not
visible vermiculite was encountered in the six test pits. Four of these secondary offset
test pits were excavated. Detailed test pit observations can be found in the Remedial
Investigation and Removal Action Work Plan for Riverside Park Final RI Results
Addendum (CDM 2003b).

All soil samples collected during this event were processed at CDM’s CSF in Denver
in accordance with the soil preparation plan (CDM 2004) and analyzed for LA using
two techniques: PLM-VE and PLM-Grav (SRC 2003). Again, for the purposes of this
report, only PLM-VE results are presented. Locations and results for all Riverside
Park pre-removal soil samples are presented on Figure 2-1, and results are
summarized in Table 2-22.

An indicated in Table 2-22, LA was observed in nine of the 26 surface soil samples
collected at concentrations ranging from trace to <1%. Of the 18 subsurface soil
samples collected, LA was observed at trace levels in three samples.
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2.2.3 Area 2 Removal Event - October/November 2003

Based on visual inspections and the results of pre-removal surface and subsurface soil
sampling at Area 2, EPA determined that site soil required removal. In general, the
Riverside Park removal work plan (CDM 2003a) called for soil excavation to a depth
of 12 inches bgs throughout the entire park area, with the exception of the Kootenai
riverbank and the embankment on the northeast side (the river side) of City Service
Road. Soil in these two locations was excavated to a depth of 6 inches bgs.
Excavation of the embankment on the southeast side of City Service Road has not yet
been conducted but may be coordinated with other cleanup at OU1. In accordance
with the Riverside Park work plan (CDM 2003a), which took into account visible
vermiculite in addition to LA analytical results, additional 6-inch lifts were removed if
vermiculite was visible at the floor of the excavation. This iterative process was
carried throughout the site, with a maximum excavation depth of 3 feet below
original ground surface elevation, except for the riverbank and City Service Road
embankment, where maximum excavation depths were 12 inches bgs.

A total of 59 confirmation soil samples were collected between October 2 and
November 13, 2003. Samples were 5-point composites and were collected from the
floor of the excavation at depths of 6 inches up to 36 inches bgs. Results by PLM-9002
for all samples were either ND or <1% LA, with the exception of one sample (1R-
24096) in the southwest portion of Area 2 (refer to Figure 2-3). The result for sample
1R-24096 was 2% LA, prompting the removal of an additional 6-inch layer of material
from this area in accordance with the removal work plan. Sample results following
the additional excavation were <1% LA by PLM-9002 (sample 1R-24100). Log notes
indicate that two other areas were re-sampled at the discretion of onsite removal
oversight personnel although the preliminary confirmation soil sample results met the
soil clearance criterion of <1% LA. Details of these samples (1R-21996 and 1R-24099)
are noted in the Location Description column of Table 2-23. All sample locations and

results for the Riverside Park cleanup are shown on Figure 2-3 and summarized in
Table 2-23.

Following excavation and confirmation soil sampling, the area was restored in
accordance with the work plan (CDM 2003a). Restoration consisted of backfilling the
site to grade using materials from the Boothman Pit, a local EPA-approved fill source,
and hydroseeding as required. Analytical results of asbestos testing for the Boothman
pit for 2003 are provided in Appendix A; results of the additional fill tests are
available upon request. It should be noted that orange snow fencing was placed at
depth (i.e., on the excavation floor) to indicate the presence of vermiculite in the event
that soil in these areas is disturbed in the future.

As part of planned improvements by the city and in conjunction with the 2003 Area 2
removal work, a new boat ramp was installed downstream of the existing boat ramp.
Prior to removal work, the city obtained riprap from the United States Army Corps of
Engineers’ pit located on Fisher River Road. The riprap was placed along the toe of
the bank in the area just downstream of the new boat ramp. This riprap was removed,
washed, and replaced during excavation activities. During restoration, topsoil was
placed within the interstitial spaces of the riprap. Also prior to removal work, the city
obtained riprap to be installed into the river about three-quarters of the way from the
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new boat ramp to the existing boat ramp in order to slow the velocity of the water in
the area of the new boat ramp. The removal contractor (Environmental Restoration)
placed this riprap in consultation with the city during restoration activities.

A total of eight personal air samples were collected and analyzed by PCM via NIOSH
7400 during this removal action. PCM results ranged from ND to 0.120 f/cc. All
results are provided in Table 2-24. The results of these samples are provided for
informational purposes only and are not used in the risk assessment for this site.
Results of all personal and stationary air monitoring results collected during removal
activities at OU1 are provided in Appendix B.

2.2.4 Other Area 2 Activity - July 2007

In July 2007, EPA was asked to address subsurface vermiculite that was brought to
the surface during the installation of cable by a phone company. The company was
installing a cable throughout the extent of Area 2, in a generally east to west line, at a
depth of approximately two feet bgs. Vermiculite was exposed at the easternmost toe
of the area previously excavated during the 2003 Riverside Park cleanup; however,
excavation was halted once the orange snow fencing, which was placed over areas of
vermiculite containing soil in 2003, was encountered. EPA responded by covering the
area with four to six-inches of rock.

2.2.5 Area 2 Investigation Sampling - September 2007

A total of nine, 30-point composite surface samples were collected between September
12 and 17, 2007. The samples were collected from 3- to 6- inch interval using a
gridded approach. All samples were submitted for analysis using PLM-VE and PLM-
Grav, as applicable. Sample results for each sampling grid are shown in Figure 2-5
(PLM-VE results only) and summarized in Table 2-25 (PLM-VE results only). The
following table summarizes the number of samples with detectable levels of LA.

Summary of PLM Results in Area 2

Numb f Number of Samples With PLM-VE
. umber o Detections of LA
Location Samples
Collected ND TR <1% 21%
Area 2 9 9 0 0 0

Notes: PLM — polarized light microscopy; LA — Libby amphibole; VE — visual
estimation; ND — non-detect; TR — trace; < — less than; % — percent; = — greater
than or equal to

As part of the soil sample collection, observations of the amount of visible vermiculite
were made according to CDM-LIBBY-06, Revision 1 (CDM 2007d). In Area 2 a total of
270 point inspections for visible vermiculite were made. The following table
summarizes the relative amounts of vermiculite observed in these areas, and Figure 2-
5 shows the individual point inspections where vermiculite was observed.

Summary of Visible Vermiculite Observations in Area 2
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Location Total Number of Relative Amount of Vermiculite Observed
Visual F:omt None Low Medium High
Inspections
Area 2 270 242 28 0 0

As the summary table above indicates vermiculite was not observed at the majority
(89.6%) of the point inspections. Low levels of vermiculite were observed at 10.4% of
the point inspections in Area 2.

2.2.6 Area 2 Quick Response Removal Event - May 2008

In May 2008, EPA excavated soil required to place foundation footings and a full
concrete slab to assist the City of Libby with the construction of a new pavilion in
Area 2. Two areas, adjacent to each other were excavated. The area requiring
excavation for the footings was excavated to an approximate depth of 57 inches bgs.
Approximately 808 cubic yards (yd3) of material was excavated from this area. The
second area was excavated to provide an access ramp. Approximately 21 yd3 of
material was excavated from this area. Restoration activities were performed by the
City of Libby using 3 inches of EPA-approved common fill compacted to 95% of
standard Proctor. Confirmation soil samples were not collected at the bottom of these
excavations.

2.2.7 Area 2 Quick Response Removal Event - July 2008

On June 30, 2008, several small areas containing medium to high amounts of
vermiculite as well has what appeared to be raw LA were found on the surface of the
gravel driveway, parking area, and the eastern portion of City Service Road. The type
of vermiculite observed in this area was unlike any previously observed at this site,
and it is suspected the vermiculite was imported as it was not observed during the
September 2007 sampling events conducted in this area. The vermiculite was
removed from the surface in these areas via hand pick up and surface vacuum of the
areas where the material was observed. EPA approved the use of visual inspection as
the clearance criteria for these areas; no vermiculite was observed in these areas after
the removal was completed.

2.3 Area 3 Embankment Investigation Activities -
September 2007

2.3.1 Surface Soil Sampling

A total of 22, 30-point composite surface samples (0-6 inches bgs) were collected from
Area 3 embankment areas during 2007 investigation activities. The samples were
collected using a grid; the sample results for each sampling grid are shown in Figure
2-5 (PLM-VE only) and summarized in Table 2-26 (PLM-VE only). All samples were
submitted for PLM -VE, and PLM-Grav, as applicable. The following table
summarizes the number of samples with detectable levels of LA.
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Summary of PLM Results in the Area 3 Embankments
Location Number of Number of Samples With PLM-VE
Samples Detections of LA
Collected ND TR <% 1%
Area 3 - 22 19 2 1 0
Embankments

Notes: PLM — polarized light microscopy; LA — Libby amphibole; VE — visual estimation;
Grav — gravimetric; ND — non-detect; TR — trace; < — less than; % — percent; 2 — greater
than or equal to

As part of the soil sample collection, observations of the amount of visible vermiculite
were made according to CDM-LIBBY-06, Revision 1 (CDM 2007d). In the
embankment areas, a total of 660 point inspections for visible vermiculite were made.
The following table summarizes the relative amounts of vermiculite observed in these
areas, and Figure 2-5 shows the individual point inspections where vermiculite was
observed.

Summary of Visible Vermiculite Observations in the Area 3 Embankments

Location Total Number of Relative Amount of Vermiculite Observed
Visual Point None Low Medium High
Inspections
Area 3 — 660 584 58 14 4
Embankments

As the summary table above indicates, vermiculite was not observed at the majority
(88.5%) of point inspections in the Area 3 embankments. Low levels of vermiculite
were observed at 8.8% of the point inspections; medium levels were observed at 2.1%;
and high levels of vermiculite were observed at 0.6% of the embankment point
inspections.

2.3.2 Subsurface Soil Sampling

As part of the sampling efforts conducted in the Area 3 embankment areas, 15 grab
soil samples were collected from 0 to 24 inches bgs. The purpose of these samples
was to determine if large quantities of vermiculite were used to construct the
embankments. These samples were submitted for analysis using PLM-VE and PLM-
Grav, as applicable. LA results ranged from ND to trace and vermiculite was not
observed in any of the 15 samples. Table 2-27 summarizes the PLM-VE results of
these samples.

2.4 Other OU1 Investigation Activities

To estimate the human health risk associated with inhalation of LA in outdoor
ambient air in and around the City of Libby, an outdoor ambient air monitoring
program was designed for OU4. The details regarding sampling collection and
methodologies are described in two documents:
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m Final, Revision 1 Sampling and Analysis Plan for Outdoor Ambient Air Monitoring
at the Libby Asbestos Site, Operable Unit 4, Libby (OU4 Ambient Air SAP [CDM
and SRC 2006])

m Final Addendum, Sampling and Analysis Plan for Outdoor Ambient Air
Monitoring at the Libby Asbestos Site, Former Processing Areas, Operable Units 1,
2,5, and 6, Libby (Processing Areas Ambient Air SAP [CDM and SRC 2007])

All ambient air samples collected in accordance with these two documents were
analyzed by TEM using ISO 10312 counting rules as modified by project specific
laboratory modifications. The sampling frequency at each of the locations varied
throughout the ambient air program. From October 2006 to October 2007, samples
were collected on a 10 day schedule (5 days of sample collection followed by 5 days
without sample collection). From November 2007 to January 2008, samples were
collected on a 15 day schedule (5 days of sample collection followed by 10 days
without sample collection).

For the purpose of estimating LA concentrations in outdoor ambient air specific to
OU1, the four Libby Site-wide sampling locations nearest to OU1 were identified as
follows:

m L1 -1915 Kootenai River Road

m [2 - 247 Indian Head Road

m L4 - 501 Mineral Avenue

m L5 - 1427 Highway 37N/]J. Neils Park

Figure 2-6 shows the location of all the ambient air sampling locations and also
depicts the location of the four sampling stations used to evaluate the ambient air at
OUL. There are total of 143 sample results from these four locations, as summarized
in the following table (EPA 2009).

Summary of Outdoor Ambient Air Samples

CDM 2-19

P:\2616-Libby\Task Order 0015 - Processing Areas and Investigation Support\Processing Areas\OU1\Remedial Investigation Report\Fina\OU1_RI_Final_ver15.doc



Section 2
Site Study Area Investigation and Removal Actions

Sample Location Total Number of
ID Number Address Samples
L1 1915 Kootenai River Road 37
L2 247 Indian Head Road 30
L4 501 Mineral Avenue 38
L5 1427 Highway 37 N 38
J. Neils Park
Total 143

As indicated in the outdoor ambient air summary report (EPA 2009) total LA data set
for these sample locations, the total LA concentrations for the outdoor ambient air
samples from these locations ranged from ND to 0.00016 s/cc. The average total LA
concentration observed during 2006-2008 Libby Site ambient air sampling program
was 0.00001 s/cc (EPA 2009). A total of 32 of the 143 samples collected from the four
sampling stations listed above had total LA concentrations above 0.00001 s/cc (EPA
2009). All remaining 111 samples had total LA concentrations at or below the Libby
Site average ambient air total LA concentration.

2.5 Quality Assurance/Quality Control

For work conducted by EPA and its contractors in Libby, quality assurance/quality
control (QA/QC) measures include, but are not limited to, the collection of QC
samples (such as duplicate samples and field blanks), implementation of a laboratory
quality assurance (QA) program, review of project reports generated by CDM by an
approved CDM QA staff member, and an auditing component to assess the
effectiveness of the QA program.

The following sections describe the following QA /QC components implemented for
work conducted by EPA and its contractors at OU1: collection of field QC samples;
changes to procedures in guidance documents; data usability; and achievement of
data quality objectives (DQOs).

All QA /QC components for measurement reports required by EPA Region 8 (i.e.,
precision, accuracy, representativeness, completeness, and comparability) are
addressed in the Draft Quality Assurance and Quality Control Summary Report for
the Libby Asbestos Superfund Site (SRC 2007).

2.5.1 Field Quality Control Sample Collection
2.5.1.1 Air and Dust

Two types of air and dust QC samples were collected by sampling personnel: lot blanks
and field blanks. These QC samples were collected in accordance with the governing
documents for each sampling event as described in this section. Lot blank data collected
in Libby indicate asbestos fiber counts below the detection limit of the analytical
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method; therefore, air and dust cassettes were deemed usable for sampling at OU1.
Libby lot blank data is provided in Appendix C. Field blank data for OU1 indicate
asbestos fiber counts below the detection limit of the analytical method. OUT1 field
blank data is provided in Appendix D.

In addition to lot blanks and field blanks typically collected for air and dust samples, co-
locates samples and drying blank samples were also collected as QC samples for the
ambient air program (CDM and SRC 2006). Results for ambient air co-located samples
and the related paired field sample are presented in Appendix E. As shown in
Appendix E, a total of 40 co-located samples were collected. LA was detected in two co-
located samples and of these only one of the corresponding field samples contained LA.
Because most of the results of the co-located and paired field samples results were ND
for LA, concordance rates cannot be calculated.

Drying blanks were collected to determine if the process of drying wet (air sample)
filters introduced any asbestos fibers to the filter prior to analysis for LA. A total of nine
drying blank samples were collected; all of which were ND for LA. Results for the
drying blanks are provided in Appendix F.

Overall field QC sample collection frequency and data evaluation for the Libby Site is
presented in the Draft Quality Assurance and Quality Control Summary Report for
the Libby Asbestos Superfund Site (SRC 2007).

2.5.1.2 Soil

Equipment blanks and field duplicate samples comprise the two types of soil QC
samples collected at OU1. These QC samples were collected in accordance with the
governing documents for each sampling event as described in this section.

Equipment blanks were only required as part of the pre-removal sampling at
Riverside Park and were collected at the required frequency of one per day.
Analytical results for these field QC samples were all ND for LA (Appendix G).

Soil duplicate sample collection frequency and data evaluation for the Libby Site is
presented in the Draft Quality Assurance and Quality Control Summary Report for

the Libby Asbestos Superfund Site (SRC 2007). To date, field QC samples for
confirmation soil sampling is not required at the Libby Site.

2.5.2 Field Modifications to Governing Documents

Field modifications to the governing documents were approved by EPA and
implemented by field staff during activities at OU1. Signed modification forms are
located at the EPA Records Center. No negative implications or biases to data have been
noted as a result of these modifications. Details regarding the modifications to each
governing document are provided in Appendix H.

2.5.3 Data Usability

Data collected at OU1 were evaluated by the EPA On-Scene Coordinator (for
emergency response data) or government-contracted staff in consultation with EPA or
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Volpe Center representatives. Data was not validated past that which is required by
the analytical laboratories” QA /QC program.

2.5.4 Achievement of Data Quality Objectives

Each guidance document referenced in this report describes the DQOs identified for
each data collection event conducted at OU1 or the Libby Site as a whole. Data
collected under the 1999 or 2000 Phase 1 SQAPPs are under review by the EPA project
team as part of the human health risk assessment; however, the general Phase 1
objectives were met. All other work plan-specific DQOs were met.
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The site encompasses an area of approximately 17 acres, and is situated on the south
side of the Kootenai River, just north of the downtown area of the City of Libby,
Montana (Figure 1-2). The property is bounded by the Kootenai River on the north,
Highway 37 on the east, the BNSF railroad thoroughfare on the south, and State of
Montana property on the west (CDM 2007a).

3.1 Physical Setting

3.1.1 Surface Features

Area 1 is currently owned by the City of Libby and is undeveloped. In 2004, the David
Thompson Search and Rescue organization constructed a building containing a main
office and a five-bay garage on the northwest portion of the site on the south side of
City Service Road (also known as West Thomas Street) (CDM 2007a).

Area 2 is also currently owned by the city and serves a variety of recreational visitors.
The main features of the park include two boat ramps, two pavilions, picnic tables,
and a pumphouse.

City Service Road is a partially paved access road for several residential and
commercial properties west of the site.

3.1.2 Meteorology

Libby has a relatively moist climate, with annual precipitation in the valley averaging
slightly over 20 inches (this includes approximately 60 inches of snowfall).
Surrounding higher elevations receive significantly more precipitation. During the
winter months, moist Pacific air masses generally dominate, serving to moderate
temperatures and bring abundant humidity, rain, and snow. Colder, continental air
masses occasionally drop temperatures significantly, but generally only for shorter
periods. The average temperatures in December and January are 25 to 30 degrees
Fahrenheit (°F).

During summer, the climate is warmer and dryer, with only occasional rain showers
and significantly lower humidity and soil moistures. High temperatures of greater
than 90°F are common. The average temperature in July is approximately 65 to 70°F.
Spring and fall are transition periods.

Due to its valley location along the Kootenai River and downstream of the Libby dam,
fog is common in the Libby valley. This effect is most pronounced during winter and
in the mornings. Inversions, which trap stagnant air in the valley, are also common.
Winds in the Libby valley are generally light, averaging approximately 6 to 7 miles
per hour. Prevailing winds are from the WNW, but daily wind direction is
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significantly affected by temperature differences brought about by the large amount
of vertical relief surrounding the area.

3.1.3 Surface Water Hydrology

The Kootenai River, which flows adjacent to the site, has its origins in British
Columbia's Kootenay National Park in Canada. From there it flows 485 miles into
northwest Montana and through the towns of Libby and Troy. From there it flows
into northern Idaho, then back into Canada and Kootenay Lake. Ultimately it joins
with the Columbia River. Sixteen miles north of Libby, the river is held back by Libby
Dam, creating a 90-mile long reservoir called Lake Koocanusa which reaches into
Canada (LibbyMT.com. 2007).

As previously stated, Libby has a relatively moist climate with annual valley
precipitation slightly over 20 inches. Higher elevations receive significantly more
precipitation and account for much of the creek flow. Seasonal fluctuations cause
varying levels of runoff and creek flow. Typically, runoff is most significant in spring
when snow at higher elevations begins to melt. Summer precipitation does occur;
however, typical summer weather is hot and dry and creek flow is moderated by high
elevation lakes.

3.1.4 Geology

The mountains surrounding Libby are generally composed of folded, faulted, and
metamorphosed blocks of Precambrian sedimentary rocks and minor basaltic
intrusions. Primary rock types are meta-sedimentary argillites, quartzites, and
marbles (Ferreira et al. 1992).

Excluding vermiculite-related materials that may be present, x-ray diffraction (XRD)
analyses by the USGS of shallow, subsurface soil from more than ten sites in the Libby
area show that it is comprised of major (greater than 20%) quartz, minor (5-20%)
muscovite (and/or illite) and albitic feldspar, trace (<5%) orthoclase, clinoclore, non-
fibrous amphibole (likely magnesiohornblende), calcite, amorphous material
(probably organic) and possible pyrite and hematite. Other minerals will be present at
levels below 0.5% and are generally not detectable by routine XRD analysis. These
mineral components represent the average components for the area and will vary to
some extent depending on location and history. Surface soil contains the above
components with the addition of more organic material (USGS 2002).

The vermiculite deposit located at Vermiculite Mountain, the source of LA, is located
approximately 7 miles northwest of the town of Libby in the Rainy Creek drainage.
The vermiculite deposit specific to the Libby Mine is classified as a deposit within a
large ultramafic intrusion, such as pyroxenite plutons, which is zoned and cut by
syenite or alkalic granite and by carbonatitic rock and pegmatite. The formation of
vermiculite and asbestiform amphiboles in the Libby mine deposit, have been
assessed to be the result of the alteration of augite by high-temperature silica-rich
solutions (USGS 2002).
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The Vermiculite Mountain deposit is contained within the Rainy Creek alkaline-
ultramafic complex. The Rainy Creek complex is described as the upper portion of a
hydrothermally altered alkalic igneous complex composed primarily of magnetite
pyroxenite, biotite, pyroxenite, and biotititie. The original ultramafic body is an
intrusion into the Precambrian Belt Series of northwestern Montana with a syenite
body southwest of the adjacent to the altered pyroxenite and is associated with
numerous syenite dikes that cut the pyroxenites.

3.1.5 Soil

Soil is largely derived from the pre-Cambrian rocks, which break down to form loamy
soil composed of sand and silt with minor amounts of clay. The Libby valley area is
somewhat enriched in clays due to its river valley location, and the dense forest of the
region contributes organic matter to the soil. Much of the original soil in the area now
occupied by the town of Libby has been modified by human activities. These include
addition of vermiculite from the Rainy Creek Complex to the soil, reworking of the
soil during construction, road building, railroad operations, gardening, processing of
vermiculite (i.e., expansion), and other activities. Soil generally varies in color from
tan to gray to black.

3.1.6 Hydrogeology

The Libby basin is hydrologically bound to the west by the pre-Cambrian bedrock, to
the north by the Kootenai River and to the east by Libby Creek. The southern
boundary of the basin extends under the high terrace of glacial lake bed sediments
and with the alluvium of Libby Creek (Woodward-Clyde Consultants 1988).

The sediments overlying bedrock in the vicinity of the town of Libby are of glacial,
glaciofluvial or alluvial origins. The site stratigraphy is characterized by lenses of
interbedded units consisting of gravels, sands, and silty to clayey gravels and sands.
These units are the result of numerous episodes of alluvial and glacial erosion and
deposition. Types of depositional environments likely to have existed in the Libby
area include braided stream, overbank, splay, point bar, till, moraine, outwash, loess
(Aeolian), channel, and lucustrine. These environments moved in time and space,
occurred contemporaneously, cancelled each other out (by erosion) and varied
drastically in the level of energy and capacity to sort the available clastic material
(Woodward-Clyde Consultants 1988).

Specifics regarding the depth to groundwater at OU1 and the formations underlying
OU1 are unknown.

3.1.7 Demography and Land Use

Currently, the portion of land south of City Service Road is owned by the City of
Libby and is undeveloped; however, a small section of the site is currently used by
David Thompson Search and Rescue. In 2004, the search and rescue organization
constructed a building containing a main office and a five-bay garage on the
northwest portion of the site on the south side of City Service Road. The organization
performs various types of search and rescue activities. The garage is used for storing
search and rescue equipment and vehicles. Several other agencies, including local
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and state law enforcement, also hold meetings in the main office. It is estimated that
approximately 100 volunteers utilize this space on occasion throughout the year. It
has been reported that the city stockpiles street sweepings and snow in this area as
part of regular city maintenance activities. Access to this area is restricted by
construction fencing, and EPA has provided guidance to the city regarding the use of
caution when conducting any activities at the site that disturb soil. Permanent future
redevelopment plans for this portion of OU1 are currently unknown.

The portion of land north of City Service Road is also currently owned by the city and
serves a variety of recreational visitors. The main features of the park include two
boat ramps, a pavilion, picnic tables, and a pumphouse. The newer of the two boat
ramps is used by recreational boaters and commercial fishing outfitters; the older
ramp is not commonly used due to swift current at its approach. The pumphouse (see
Figure 1-3) houses a pump that draws non-potable water from the Kootenai River.
The pump was installed jointly by the City of Libby and Lincoln County in 1999 to
provide a backup water source to local fire departments. The pumphouse is accessed
by city personnel in order to perform maintenance on the pump. The pump is
connected to an external water spigot, which is used by the city to draw water for
street sweeping and other maintenance operations, and other workers (such as
employees of local fill pits and contractors working on EPA’s removal program) to
draw water primarily for use in dust suppression equipment (CDM 2007a).

3.2 Ecology
3.2.1 Terrestrial Animals

According to the United States Forest Service, the forested areas surrounding Libby
have a great diversity of over 350 fish, mammals, birds, reptiles, and amphibians.

Even though there are a variety of animals present in the forested areas surrounding
Libby, it is unlikely that many of these animals would be encountered at the site since
the site is partially developed, inhabited by humans, and is located within the
downtown core. Several of the terrestrial animals that have been encountered at the
site include but are not limited to mule and white tail deer, red squirrels, and
common garter snakes.

3.2.2 Terrestrial Plants

Libby and the surrounding area exhibit tree and grass plant species that are dominant
within the Kootenai National Forest. Terrestrial plant species found at OU1 are
dominated by common grass species.

3.2.3 Presence of Threatened, Endangered, and Protected Species

Even though there are endangered or threatened plants and animals that may be
present in the forested areas surrounding Libby, it is unlikely that most would be
encountered at the site.

Bald eagles have been seen in close proximity to OU1. Bald eagles were removed
from the endangered and threatened species list in 2007, but are still a protected
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species under the Migratory Bird Treaty Act and Bald and Golden Eagle Protection
Act.
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This section summarizes the current nature and extent of LA detected at OU1 and is
organized to present results for each of the contaminated media of concern identified
in the site-specific CSM detailed in Section 6. While Section 2 presents information on
a large number of past removal and investigation activities, this section only presents
data that represent the current status of the site.

41 LA inIndoor Air

As previously mentioned, there are only two buildings currently within the boundary
of the site: the pump house in Area 2, and the search and rescue support building in
Area 1. Only the search and rescue support building is consistently occupied. As
discussed in Section 2.1.11.3, indoor ABS was conducted to estimate levels of LA
encountered during human exposures. Of the 22 samples collected, LA was observed
in 18 (81.8%) of the samples collected. Below is a summary of the concentrations of
total LA observed and the frequency of LA detections for each scenario/area sample.

Summary of OU1Search and Rescue Building Indoor ABS Air Sampling
Total Number of
. ABS Total Number Samples with Range of Total LA
ABS Location Activity of Samples . .
Detections of Concentrations (s/cc)
Type Collected LA
Garage Active 16 12 ND to 0.0699
Meeting Room Active 3 3 0.0011 to 0.0088
Passive 3 3 0.0003 to 0.0079

Notes: OU1 — Operable Unit 1; ABS — activity-based sampling; LA — Libby amphibole; s/cc — structures per
cubic centimeter; ND — non-detect

No additional data collection is required to assess this media specific to OUL.
Conclusions regarding the risks associated with these observed concentrations are
described in Section 6.

4.2 LA in Indoor Dust

This section presents results for the search and rescue support building only, because
all other buildings on the site have been demolished and removed and the
pumphouse is not consistently occupied.

As part of the indoor ABS activities, microvacuum dust samples were collected. A
total of nine dust samples were collected from the building search and rescue support
building, three each for the garage, meeting room, and response vehicles. Of the nine
samples collected, LA was observed in two samples:
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m EP-00106 collected in the garage area had a total LA loading of 20 s/cm?

m EP-00145 collected in the meeting room had a total LA loading of 75 s/cm?

Below is a summary of the concentrations of total LA observed and the frequency of
LA detections in the 2007 indoor dust samples:

Summary of OU1 Indoor Dust Sampling

Total Number of

Total Number of

Range of Total LA

Sample Location Samples Samples with LA Concentrations (s/cm?)
Collected
Garage 3 1 ND to 20
Meeting Room 3 1 ND to 75
Response Vehicles 3 0 ND

Notes: OU1 — Operable Unit 1; LA — Libby amphibole; slcm” — structures per square centimeter; ND — non-
detect

No additional data collection is required to assess this media specific to OUL.
Conclusions regarding the risks associated with these observed concentrations are
described in Section 6.

4.3 LA in Outdoor Air

Potential exposures to outdoor air at OU1 were estimated for ambient air and air near
disturbed soil. This section summarizes the sample results for both of these exposure
pathways specific to OUL.

4.3.1 LA in Outdoor Ambient Air

The specific outdoor ambient air sampling locations used to estimate the total LA
concentrations in outdoor ambient air at OU1 are discussed in Section 2.3. The total
LA concentration in outdoor ambient air has been observed at levels ranging from ND
to 0.00016 s/ cc in the four sample locations closest to OU1 (EPA 2009). Of 143
samples, LA was observed in 32 (22.4%) of the samples collected. Below is a
summary of the concentrations of total LA observed and the frequency of LA
detections for each of the four locations.
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Summary of Ambient Air Sampling

Sample Location Total Number of | Total Number of Range of Total LA
ID Address Samples Samples with LA Concentrations (s/cc)
L1 | 1915 Kootenai River 37 5 ND to 0.00016
L2 | 247 Indian Head Road 30 7 ND to 0.00012
L4 | 501 Mineral Ave 38 11 ND to 0.00012
L5 | 1427 Highway 37 N 38 9 ND to 0.000079
J. Neils Park

Notes: LA — Libby amphibole; s/cc — structures per cubic centimeter; ND — non-detect; Data summarized from
Summary of Outdoor Ambient Air Monitoring for Asbestos at the Libby Asbestos Site, Libby, Montana (October 2006
to June 2008) (EPA 2009)

No additional data collection is required to assess this media specific to OUL.
Conclusions regarding the risks associated with these observed concentrations are
described in Section 6.

4.3.2 LA in Outdoor Air near Disturbed Soil

To estimate the potential exposures to LA in outdoor air near disturbed soil at OU1,
eight personal air samples were collected as described in Section 2.1.11.4 during bush
hogging activities. Most of the ground was wetted before bush hogging to suppress
dust releases. Consequently, the amount of LA released may have been lower than if
the disturbance had occurred when the ground was dry.

LA was observed in a total of six (75%) of the samples collected. Total LA
concentrations ranged from ND to 0.0715 s/cc. Conclusions regarding the risks
associated with these observed concentrations are described in Section 6.

44 LA in Soil

Surface and subsurface soil containing visible vermiculite and/or detectable levels of
LA are present at OU1. The top portion of figure 4-1 illustrates the portions of Area 1
and Area 2 where contaminated soil has been removed, and also shows areas of
residual contamination in subsurface soil. It should be noted that analytical results of
confirmation soil samples collected within the excavated areas indicate LA is present
at depth at concentrations equal to or below EPA’s action level for soil, as detailed in
Section 2. The bottom portion of Figure 4-1 also shows the results of the most recent
surface soil sampling event conducted at the site (in 2007).

As discussed in Sections 2.1.11.1, 2.2.5 and 2.3.1, the LA concentration in current
surface soil within OU1 is either ND, trace, or <1%. However visible vermiculite
remains at the surface across the site. Vermiculite containing soil is present across the
surface of the site for the following reasons:

1) Visible vermiculite in low levels was not a clean-up trigger at the time the
removals were conducted
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2) Site work conducted after the removal action was completed, has caused
vermiculite containing soil previously existing in the subsurface to have been
brought to the surface during excavation activities

Subsurface vermiculite containing soil remains at varying levels as a result of
previous mining-related processes conducted at the site. Anecdotal information
suggests that as much as 20 to 30 feet of fill material, some originating from the mine,
was used to increase the elevation of OU1. Figure 4-1 (bottom portion) indicates
locations where visible vermiculite has been observed and documented by field
personnel; lack of such notation is not an indicator that vermiculite was not observed
and/or is currently not present. Figure 4-1 (top portion) also indicates the location of
orange snow fencing used as a visual indication at maximum excavation depths
where vermiculite containing soil was encountered during removal activities
conducted by EPA.

No additional data collection is required to assess this media specific to OUL.
Conclusions regarding the risks associated with these observed concentrations are
described in Section 6.

4.5 Summary

LA has been observed in all the media sampled at the site: indoor air, indoor dust,
outdoor ambient air, outdoor air near disturbed soil, and surface and subsurface soil.
The following table summarizes the observations of total LA concentrations for each
media evaluated for OU1 that are most relevant to the current status of the site:

Summary of Post Removal LA Results Per Media Representing the Current Status of OU1

Total Total Number :?rsc:r:talg:
. Number of of Samples amp Range of LA
Media . . with LA
Samples with Detections Results
Observed
Collected of LA o
(%)

Indoor Air
(Section 2.1.11.3) 22 18 81.8 ND to 0.0699 s/cc
Indoor Dust 2
(Section 2.1.11.3) 9 2 22.2 ND to 75 s/cm
Outdoor Ambient Air* 143 32 224 ND to 0.00016 s/cc
(Section 2.4)
Outdoor Air Near Disturbed
Soil (Section 2.1.11.4) 8 6 75.0 ND to 0.0715 s/cc
Surface Soil** o
(Sections 2.1.11.1,2.2.5, 2.3.1) 3 16 21.9 ND to <1%

Notes: LA — Libby amphibole; OU1 — Operable Unit 1; < - less than; % - percent; ND — non-detect; s/cc — structures
per cubic centimeter; s/cm2 — structures per square centimeter;* Data summarized from Summary of Outdoor
Ambient Air Monitoring for Asbestos at the Libby Asbestos Site, Libby, Montana (October 2006 to June 2008) (EPA
2009); ** Soil result summary is for only PLM-VE results only
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Key findings from OU1 sampling, as related to the present condition of the site,
include the following (see Section 6 for further details regarding estimated risks
associated with the observed levels):

LA has been observed in indoor air and indoor dust samples at the search and
rescue support building.

LA has been observed in indoor air at the site collected during ABS activities
within the garage and meeting room areas of the search and rescue support
building.

LA has been observed in outdoor ambient air samples collected near OU1.

LA has been observed in personal air samples collected during bush hogging
activities within the boundary of OU1.

Current surface soil within the OU1 boundary contains LA at ND, trace, or <1%
levels (Figure 4-1 - bottom portion).

Current surface soil within the OU1 boundary contains visible vermiculite (Figure
4-1 - bottom portion).

Subsurface soil is known to contain vermiculite, the exact location and depths of
vermiculite containing soil are not fully documented or delineated.
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Evaluation of fate and transport of vermiculite, vermiculite concentrate, and LA is
based on results of site physical characteristics, source characteristics, and extent of
contamination investigations. This section provides a discussion of the important
factors involved in fate and transport of vermiculite, vermiculite concentrate, and LA
at the site.

5.1 Contaminant Persistence and Transport

Information related to the persistence of LA structures in the environment is not fully
understood or researched. Discussions in this section summarize the observations
available for asbestos fibers in general where information specific to the persistence of
LA in the environment does not exist.

Asbestos fibers are not volatile and are insoluble. Because of these characteristics
asbestos fibers tend to settle out of air and water, and deposit in soil or sediment (EPA
1977,1979 after ATSDR 2001a). However, it has been documented that small fibers
can remain suspended in both air and water for long periods of time and be
transported long distances (Jaenicke 1980 and EPA 1979 after ATSDR 2001a). The
degradation of asbestos in the environment occurs slowly, if at all (NRC 1984 after
ATSDR 2001a), and is thought to exist in the environment unchanged for long periods
of time following release.

Once airborne, a number of factors (thickness, length, and static charge) influence
how long an asbestos fiber will remain in the air. The most important factor is the
thickness of the particle (EPA 2003). Most LA particles observed in air in Libby have a
thickness in the range of 0.1 to 1.0 pm, with an average of around 0.4 pm. In air that is
moving, asbestos particles of around 0.5 pm in thickness will typically fall out of the
air and be re-deposited on surfaces with a “half time” of about 2 hours.

The half time is a measure of how long it takes for the concentration of a material to
decrease by 50%. For example, if the starting concentration were 0.001 s/cc, and the
half time were 2 hours, after 2 hours the concentration would be 0.0005 s/ cc, after 4
hours the concentration would be 0.00025 s/ cc, etc. Particles at the low end of the
thickness range (closer to 0.1 pm) may remain suspended for significantly longer
(half-time of about 40 hours), while fibers at the high end of the thickness range
(closer to 1 micron) will tend to fall out more quickly (half time of about 30 minutes)
(Baron 2004).

These calculated estimates of residence time in air are generally consistent with
observations from field studies of asbestos residence time in air. For example, the
Grace performed “drop tests” to see how much asbestos was in air at varying times
after dropping some vermiculite on the ground. The results indicated that
concentrations in air rose for about 5-10 minutes (this increase was probably due to
the mixing effect), and then fell with a half time of about 30 minutes (Grace 1976). In
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another case, Versar performed a series of studies for the EPA in which vermiculite
insulation in attics was disturbed and asbestos concentrations in air were measured
over time. Based on their data, Versar concluded that most asbestos fibers settle from
attic air within about 24 hours (Versar 2003).

As long as an LA particle remains in air, it will tend to move in the same way that the
air moves. This means that concentrations of LA will initially be highest at the point
where the disturbance occurred, but will tend to decrease after time as the particles
are moved about by air currents. In indoor air, the time that it takes for LA particles
to mix in the air of a room depends on how much airflow there is, but mixing would
usually be expected within about 5 to 30 minutes (Nazaroff 2005).

Coarse particles of asbestos and/or vermiculite can erode through physical processes
such as weathering and/or crushing into smaller particles of asbestos and become
airborne. Asbestos fibers and/or vermiculite are not known to migrate through soil,
as such asbestos and/or vermiculite at depth do not pose an exposure risk to
receptors at this site unless it becomes disturbed by intrusive human activities (i.e,
underground utility installation and/or maintenance).

When a release occurs in outdoor air, the degree of mixing and transport will depend
mainly on wind speed. If the air is completely calm, the concentration might remain
elevated near the source for several hours. If the wind is blowing, the particles will
tend to be rapidly dispersed away from the source of release.

The fate of asbestos and vermiculite in water follows the fate of most particles: fine
particles can travel with the water phase for long distances; coarse particles tend to
settle out and be transported with sediment.
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Section 6
Baseline Human Health Risk Assessment

This section is a baseline human health risk assessment for OU1 of the Libby Site. The
risk assessment uses available data to estimate the health risks to people who may
breathe asbestos in air while working in or visiting OU1, either now or in the future,
based on the conditions that currently exist within OU1. The methods used to
evaluate human health risks from asbestos are in basic accord with EPA guidelines for
evaluating risks at Superfund sites (EPA 1989), including recent guidance (EPA 2008)
that has been specifically developed to support evaluations of exposure and risk from
asbestos.

It is important to recognize that many people exposed to asbestos at OU1 likely will
also be exposed to asbestos at other locations in and around Libby. While this risk
assessment focuses exclusively on risks at OU1, the cumulative risks from exposure
pathways that may occur in other OUs will be addressed in the future.

6.1 Background Information on Asbestos
6.1.1 Asbestos Mineralogy

Asbestos is the generic name for the fibrous habit of a broad family of naturally
occurring poly-silicate minerals. Based on crystal structure, asbestos minerals are
usually divided into two groups: serpentine and amphibole.

m Serpentine: The only asbestos mineral in the serpentine group is chrysotile.
Chrysotile is the most widely used form of asbestos, accounting for about 90% of
the asbestos used in commercial products (International Agency for Research on
Cancer [IARC] 1977). There is no evidence that chrysotile occurs in the Libby
vermiculite deposit, although it may be present in some types of building materials
in Libby.

m Amphiboles: Five minerals in the amphibole group that occur in the asbestiform
habit have found limited use in commercial products (IARC 1977), including;:

actinolite

- amosite
- anthophyllite
- crocidolite

- tremolite

At the Libby site, the form of asbestos that is present in the vermiculite deposit is an
amphibole asbestos that for many years was classified as tremolite/actinolite (e.g.,
McDonald et al 1986a, Amandus and Wheeler 1987). More recently, USGS performed
electron probe micro-analysis and x-ray diffraction analysis of 30 samples obtained
from asbestos veins at the mine (Meeker et al. 2003). Using mineralogical naming
rules recommended by Leake et al. (1997), the results indicate that the asbestos at
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Libby includes a number of related amphibole types. The most common forms are
winchite and richterite, with lower levels of tremolite, actinolite, and
magnesioriebeckite. Because the mineralogical name changes that have occurred over
the years do not alter the asbestos material that is present in Libby, and because EPA
does not find that there are toxicological data to distinguish differences in toxicity
among these different forms, the EPA does not believe that it is important to attempt
to distinguish among these various amphibole types. Therefore, EPA simply refers to
the mixture as LA.

6.1.2 Measurement Techniques for Asbestos in Air

In the past, the most common technique for measuring asbestos in air was PCM. In
this technique, air is drawn through a filter and airborne particles become deposited
on the face of the filter. All structures that have a length greater than 5 um and have
an aspect ratio (the ratio of length to width) of 3:1 or more are counted as PCM fibers.
The limit of resolution of PCM is about 0.25 pm, so particles thinner than this are
generally not observable.

A key limitation of PCM is that particle discrimination is based only on size and
shape. Because of this, it is not possible to classify asbestos particles by mineral type,
or even to distinguish between asbestos and non-asbestos particles. For this reason,
nearly all samples of air collected in Libby are analyzed by TEM. This method
operates at higher magnification (typically about 15,000 times) and hence is able to
detect structures much smaller than can been seen by PCM. In addition, TEM
instruments are fitted with accessories that allow each particle to be classified
according to mineral type.

In some cases, it may be desirable to utilize results from a TEM analysis to estimate
what would have been detected had the sample been analyzed by PCM. For
convenience, particles detected under TEM that meet the rules for PCM are referred to
as PCM-equivalent (PCME).

6.2 Basis for Concern

Vermiculite from the mine in Libby is contaminated with LA. Historic mining,
milling, processing and transport of vermiculite at Libby are known to have caused
releases of both vermiculite and LA to the environment. Inhalation of LA is known to
have caused a range of adverse health effects in exposed humans, including workers
at the mine and processing facilities (Lockey et al. 1984, Amandus and Wheeler 1987,
McDonald et al. 1986a, McDonald et al. 2004, Sullivan 2007, Rohs et al. 2007), as well
as residents of Libby (Peipins et al. 2003). Based on these adverse effects, EPA listed
the Libby Asbestos Site on the National Priorities List in October 2002.

OU1 was contaminated with LA in a number of ways. When the area was occupied
by the Export Plant: 1) substantial quantities of vermiculite were stockpiled and
staged there in order to support shipment to other locations around the country; 2)
exfoliation waste product (i.e., stoner rock) containing LA was buried there; and 3)
smaller quantities of LA were possibly tested there for product development
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purposes. As a consequence of the operations at the Export Plant, substantial
quantities of vermiculite were lost or spilled and became mixed into the soil of OUL.
Because the vermiculite and exfoliation waste product both contain LA, this
substantially contaminated the soil with LA fibers. Data on the levels of
contamination that have been observed in soils at OU1 are presented in Section 4.4.

6.3 Conceptual Site Model

Figure 6-1 presents the CSM for how humans may be exposed to LA at OU1. Key
elements of the model are described below.

6.3.1 Contaminated Media

As noted above, when OU1 was occupied by the Export Plant, substantial quantities
of vermiculite and LA became mixed into the soil. Although EPA has undertaken
extensive cleanup activities at OU1 (including demolition of the former Export Plant
buildings and other contaminated structures), as well as excavation and replacement
of surface material at a number of locations across the OU, the surface soil remains
contaminated with visible vermiculite in a number of locations (see Section 2.1.11.1
and Figure 2-5). In addition, vermiculite may remain buried at depth in some areas,
which could serve as a source of release in the future if excavation activities brought
contaminated material to the surface.

6.3.2 Land Use

Currently OU1 is owned by the City of Libby and is mainly undeveloped except for
the David Thompson Search and Rescue Facility, boat launch facilities along the
Kootenai River, and two public pavilions. The City has considered developing a large
portion of OU1 into a public park.

6.3.3 Exposed Populations

Based on the current and potential future land use at OU1, people who are most likely
to be exposed on a regular basis include:

m Volunteers who staff the David Thompson Search and Rescue Facility
m Fishing guides who launch fishing boats from the boat launch facility in OU1

m Local residents who visit OU1 for recreational purposes, either now or in the future
(especially if it is converted by the City into a public park)

m City workers who perform maintenance activities at OU1, either now or in the
future

m Potential future commercial workers (if the site is developed for commercial rather
than recreational purposes)

m Potential future construction workers (if future development includes construction
of new buildings or facilities)
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Exposures of other people who visit OU1 on a less frequent basis (e.g., out of town
visitors, fishermen who go on float trips originating at the boat launch ramp, etc.)
would be less frequent and less extensive than the exposures for the populations
described above.

6.3.4 Exposure Routes

People who visit or work at OU1 may be exposed to LA either by incidental ingestion
of contaminated soil or by inhalation of air that contains LA fibers. Of these two
pathways, inhalation exposure is considered to be of greatest concern. To the extent
that incidental ingestion exposure of LA in soil may occur, the added risk from this
pathway is expected to be small compared to the risk from the inhalation pathway.

6.3.5 Exposure Pathways

LA fibers may become airborne in a number of ways. This may include natural forces
such as wind blowing over a contaminated soil, or human activities such as sweeping
up dust indoors or mowing, raking, or digging in areas of contaminated outdoor soil.
The amount of LA in air, and hence the amount inhaled, will vary depending on the
level of LA in the source and also on the intensity and duration of the disturbing
force.

For the purposes of exposure assessment, it is convenient to stratify inhalation
exposures according to source material (e.g., outdoor soil, indoor dust) and according
to activity (e.g., active disturbance vs. passive behavior). Based on this approach, the
exposures of chief concern for each of the exposed populations are as follows:

m Volunteers at the David Thompson Search and Rescue Facility may be exposed
both while inside the facility and while working outside in the vicinity of the
building. At both locations, exposures may occur during both active and passive
behaviors.

m Fishing guides who launch boats from the boat launch ramp are expected to be
exposed only outdoors. Because the boat ramp is paved, exposures from soil
disturbance are likely to be low, but could occur as a result of disturbing dust from
OUL1 that has fallen onto the ramp. Likewise, fishing guides might be exposed by
disturbing soil when parking their vehicles in non-paved areas.

m Current or future recreational visitors to OU1 (park visitors) are also assumed to be
exposed only outdoors. It is assumed that park visitors might engage in a wide
variety of different types of behaviors, ranging from passive (e.g., sitting at a picnic
table) to active (e.g., playing sports, a child digging in the soil).

m City maintenance workers are assumed to engage in a variety of activities at OU1,
the most common of which would be lawn care and repair or maintenance of
facilities. This might include occasional work inside the David Thompson building
or in the pump house, but because neither building contains vermiculite insulation
and because such indoor exposures are likely to be infrequent, any indoor
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exposures are likely to be a minor source of exposure compared to exposures that
occur outdoors while maintaining the park. Consequently, these potential indoor
exposures are not evaluated quantitatively for the maintenance worker.

m Potential future commercial workers are assumed to be exposed mainly outdoors
in areas of contaminated soil, since any newly constructed buildings would not
contain vermiculite or LA. However, exposure could also occur inside if the
interior of the workplace became contaminated by track-in of contaminated
outdoor soil.

m Potential future construction workers are likely to be exposed to LA in outdoor air
as a consequence of activities such as soil grading and excavation that could
disturb both the surface and the subsurface soils.

Note that all individuals who visit the OU by car might be exposed by transfer of
contaminated soil from the OU into the car, followed by subsequent inhalation
exposure while driving. The significance of this exposure pathway is currently
unknown, but may be investigated in the future to support evaluation of cumulative
Libby Site-wide risk.

6.4 Toxicity Assessment

The adverse effects of asbestos exposure in humans have been the subject of a large
number of studies and publications. The following section is intended to provide a
brief overview of the main types of adverse health effects that have been observed in
humans. More detailed reviews of the literature are provided in IARC (1977), World
Health Organization (WHO) (2000), and ATSDR (2001, 2004).

6.4.1 Non-Cancer Effects
6.4.1.1 Asbestosis

Asbestosis is a chronic pneumoconiosis associated with inhalation exposure to
asbestos. It is characterized by the gradual formation of scar tissue in the lung
parenchyma. Initially the scarring may be minor and localized within the basal areas,
but as the disease develops, the lungs may develop extensive diffuse alveolar and
interstitial fibrosis (American Thoracic Society 1986).

Build-up of scar tissue in the lung parenchyma results in a loss of normal elasticity in
the lung which can lead to the progressive loss of lung function. The initial
symptoms of asbestosis are shortness of breath, particularly during exertion. People
with fully developed asbestosis tend to have increased difficulty breathing that is
often accompanied by coughing or rales. In severe cases, impaired respiratory
function can lead to death.

Asbestosis generally takes a long time to develop, with a latency period from 10 to 20
years. Mossman and Churg (1998) suggest that latency is inversely proportional to
exposure level. The disease may continue to progress long after exposure has ceased
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(ATSDR 2001). The progression of the disease after cessation of exposure also appears
to be related to the level and duration of exposure (American Thoracic Society 2004).

6.4.1.2 Pleural Abnormalities

Exposure to asbestos may induce several types of abnormality in the pleura (the
membrane surrounding the lungs).

m Pleural effusions are areas where excess fluid accumulates in the pleural space.
Most pleural effusions last several months, although they may be recurrent.

m Pleural plaques are acellular collagenous deposits, often with calcification. Pleural
plaques are the most common manifestations of asbestos exposure (ATSDR 2001,
American Thoracic Society 2004).

m Diffuse pleural thickening is a noncircumscribed fibrous thickening of the visceral
pleura with areas of adherence to the parietal pleura. Diffuse thickening may be
extensive and cover a whole lobe or even an entire lung. Infolding of thickened
visceral pleura may result in collapse of the intervening lung parenchyma
(rounded atelectasis). Gevenois et al. (1998) and Schwartz et al. (1991) report that
diffuse pleural thickening may occur as a result of pleural effusions.

Pleural effusions and plaques are generally asymptomatic, although rarely they may
be associated with decreased ventilatory capacity, fever, and pain (e.g., Bourbeau et
al. 1990). Diffuse pleural thickening can cause decreased ventilatory capacity (Baker
et al. 1985, Churg 1986, Jarvholm and Larsson 1988). Severe effects are rare, although
Miller et al. (1983) reported on severe cases of pleural thickening that led to death.

The latency period for pleural abnormalities is usually about 10 to 40 years (American
Thoracic Society 2004), although pleural effusions may occasionally develop as early
as one year after first exposure (Epler and Gaensler 1982).

6.4.1.3 Other Non-Cancer Effects

Some epidemiological studies provide evidence that chronic exposure to asbestos can
increase the risk of several other types of non-cancer effects including cor pulmonale
(right-sided heart failure), retroperitoneal fibrosis (a fibrous mass in the back of the
abdomen that blocks the flow of urine from the kidneys to the bladder), depressed
cell-mediated immunity (ATSDR 2001), and autoimmune disease (Pfau et al. 2005,
Noonan et al. 2006).

6.4.1.4 Observations of Asbestos-Related Non-Cancer Diseases in People
Exposed to LA

Non-Malignant Respiratory Disease (NMRD)

Amandus and Wheeler (1987), McDonald et al. (1986a, 2004), and Sullivan (2007)

studied the cause of death in workers exposed to LA while working at the vermiculite

mine and mill at Libby. Each of these researchers reported that Libby workers were

more likely to die of NMRD (i.e., asbestosis, chronic obstructive pulmonary disease,
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pneumonia, tuberculosis and emphysema) compared to the general U.S. population
(white males), supporting the conclusion that exposure to LA increases risk of non-
malignant lung disease.

Pleural Abnormalities

Armstrong et al. (1988), McDonald et al. (1986b) and Amandus et al. (1987) evaluated
the prevalence of chest radiographic changes in workers exposed to LA while
working at the vermiculite mine and mill at Libby. These researchers observed
increased prevalence in pleural changes, including pleural calcification, pleural
thickening and profusion of small opacities among exposed workers. Rohs et al.
(2007) studied the prevalence of pleural changes in the lungs of workers exposed to
LA while working at a facility in Marysville, Ohio expanding Libby vermiculite for
use as an inert carrier for lawn care products. Rohs et al. (2007) observed an increased
incidence of pleural plaques, diffuse pleural thickening and interstitial changes
(irregular opacities) in exposed workers. In addition, studies by Peipins et al. (2003),
Muravov et al. (2005), and Whitehouse (2004) also observed increased incidence in
pleural abnormalities of not only workers, but also household contacts of former
employees of the Libby mine and residents of Libby, MT environmentally exposed to
LA. These findings support the conclusion that exposure to LA can induce pleural
abnormalities.

6.4.2 Cancer Effects

Many epidemiological studies have reported increased mortality from cancer in
asbestos workers, especially from lung cancer and mesothelioma. Based on these
findings, and supported by extensive carcinogenicity data from animal studies, EPA
has classified asbestos as a known human carcinogen (EPA 1993b).

6.4.2.1 Lung Cancer

Exposure to asbestos is associated with increased risk of developing all major
histological types of lung carcinoma (adenocarcinoma, squamous cell carcinoma, and
oat-cell carcinoma) (ATSDR 2001). The latency period for lung cancer generally
ranges from about 10 to 40 years (ATSDR 2001). Early stages are generally
asymptomatic, but as the disease develops, patients may experience coughing,
shortness of breath, fatigue, and chest pain. Most lung cancer cases result in death.
The risk of developing lung cancer from asbestos exposure is substantially higher in
smokers than in non-smokers (Selikoff et al. 1968, Doll and Peto 1985, ATSDR 2001b,
National Toxicology Program [NTP] 2005).

6.4.2.2 Mesothelioma

Mesothelioma is a tumor of the thin membrane that covers and protects the internal
organs of the body including the lungs and chest cavity (pleura), and the abdominal
cavity (peritoneum). Exposure to asbestos is associated with increased risk of
developing mesothelioma (ATSDR 2001). The latency period for mesothelioma is
typically around 20-40 years (Lanphear and Buncher 1992, ATSDR 2001b, Mossman et
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al. 1996, Weill et al. 2004). By the time symptoms appear, the disease is most often
rapidly fatal (British Thoracic Society 2001).

6.4.2.3 Other Cancers

Gastrointestinal Cancer

A number of studies suggest asbestos exposure may increase risk of cancer at various
gastrointestinal sites (EPA 1986). The National Academy of Science [NAS] (2006)
reviewed evidence regarding the role of asbestos in gastrointestinal cancers primarily
following occupational exposures (these are assumed to be primarily by the
inhalation route). NAS concluded that data are “suggestive but insufficient” to
establish that asbestos exposure causes stomach or colorectal cancer. Data on
esophageal cancer are mixed and were regarded as “inadequate to infer the presence
or absence of a causal relationship to asbestos exposure”.

Data on risks of gastrointestinal cancer following ingestion-only exposure are more
limited. Some researchers (e.g., Conforti et al. 1981, Kjaerheim et al. 2005) have
reported a significant correlation between oral exposure to asbestos in drinking water
and the risk of gastrointestinal cancer. However, WHO (1996) concluded that data are
not adequate to support the hypothesis that an increased cancer risk is associated
with the ingestion of asbestos in drinking water.

Laryngeal and Pharyngeal Cancer

NAS (2006) reviewed available data on the relationship between asbestos exposure
and laryngeal cancer and concluded that the data were “sufficient to infer a causal
relationship between asbestos and laryngeal cancer.” NAS (2006) concluded that data
are “suggestive but not sufficient to infer a causal relationship between asbestos
exposure and pharyngeal cancer.”

Renal Cancer

Excess deaths from kidney cancer among persons with known exposure to asbestos
have been reported by a number of researchers (e.g., Selikoff et al. 1979, Enterline et
al. 1987, Puntoni et al. 1979). A review by Smith et al. (1989) evaluated these studies
and concluded that asbestos should be regarded as a probable cause of human kidney
cancer.

6.4.2.4 Observations of Asbestos-Related Cancer Cases in Workers in Libby
Amandus and Wheeler (1987), Amandus et al. (1987), McDonald et al. (1986a, 2004),
and Sullivan (2007) studied the cause of death in workers exposed to LA while
working at the vermiculite mine and mill at Libby. All of these groups of researchers
reported an increased incidence of lung cancer and mesothelioma in exposed
workers, strongly supporting the conclusion that LA can cause increased risk of
respiratory cancer when inhaled.
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6.5 Quantification of Exposure and Risk

6.5.1 Basic Equations

6.5.1.1 Non-Cancer Risk

The risk of a non-cancer effect from inhalation exposure to asbestos is usually
described in terms of a hazard quotient (HQ), which is defined as the ratio of the
cumulative exposure level (s/cc-yrs) attributable to the site divided by an exposure
level (the reference concentration, or RfC) that is believed to be without significant
risk of adverse non-cancer effects:

HQ=CE / RfC

where:
CE = Cumulative exposure (PCME s/ cc-yrs)
RfC = Reference concentration (PCME s/cc-yrs)

At present, the EPA is working to develop an RfC for inhalation exposure to LA, but
this value is still under development and is not yet available for use in estimation of
HQ values. Therefore, no quantitative evaluation of non-cancer risk is included in
this risk assessment. However, as discussed above in Section 6.3.1, studies in Libby
reveal that the incidence of asbestos-related non-cancer effects, including pleural
calcification, pleural thickening and opacities, are increased in workers and residents
(Armstrong et al. 1988, McDonald et al. 1986, Amandus et al. 1987b, Peipins et al.
2003, Muravov et al. 2005, Whitehouse 2004). These findings emphasize that, despite
the inability to provide a quantitative HQ calculation at present, occurrence of non-
cancer effects are a significant human health concern in the community.

6.5.1.2 Cancer Risk

Excess lifetime risk of cancer (lung cancer plus mesothelioma) from exposure to
asbestos in air is related to the amount of asbestos inhaled and the age when exposure
occurs. The basic equation is (EPA 2008):

Risk = EPC -TWF -IUR.4q

where:

Risk = Lifetime excess risk of dying from cancer (lung cancer or
mesothelioma) as a consequence of the site-related asbestos
exposure

EPC = Exposure point concentration of asbestos in air (PCM s/ cc)

TWF = Time weighting factor
IUR.,4 = Inhalation unit risk (PCM s/cc) for an exposure that begins at age
“a” and lasts for duration “d” years
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The level of cancer risk that is of concern is a matter of personal, community, and
regulatory judgment. In general, the EPA considers excess cancer risks that are below
about 1E-06 to be so small as to be negligible, and risks above 1E-04 to be sufficiently
large that some sort of remediation is desirable. Excess cancer risks that range
between 1E-04 and 1E-06 are generally considered to be acceptable (EPA 1991b),
although this is evaluated on a case by case basis, and EPA may determine that risks
lower than 1E-04 are not sufficiently protective and warrant remedial action. Note
that risk management decisions generally consider the sum of all the risks contributed
by differing exposure scenarios into account, rather than simply evaluating each one
independently.

6.5.2 Data Sources

6.5.2.1 Exposure Point Concentration (EPC)

The value of EPC is based on measurements of asbestos concentration levels in air
(expressed as PCM or PCME s/cc) at the location of concern and for the exposure
scenario of concern. Ideally, the EPC would be the true average concentration value?,
averaged across the exposure duration “d”. However, the true average concentration
can only be approximated from a finite set of measurements, and the sample mean
might be either higher or lower than the true mean. In order to minimize the chances
of underestimating the true level of exposure and risk, EPA generally recommends
that risk calculations be based on the 95% upper confidence limit (95UCL) of the
sample mean (EPA 1992), and has developed a software application (ProUCL) to
assist with the calculation of UCL values (EPA 2007). However, the equations and
functions in ProUCL were not designed to work well for asbestos data sets, and
application of ProUCL to asbestos data sets is not recommended. EPA is presently
working to develop a new software application that will be appropriate for use with
asbestos data sets, but the application is not yet available for use. In the interim,
because the 95UCL cannot yet be calculated with confidence, risk calculations in the
assessment will be based both on the sample mean and the maximum value. The risk
estimate based on the sample mean is the best estimate of risk, and the value based on
the maximum concentration is considered to be an upper bound.

6.5.2.2 Time Weighting Factor (TWF)
The value of TWF ranges from zero to one, and describes the average fraction of full

time that exposure occurs in the time interval being evaluated. The general equation
is (EPA 2008):

TWF = ET/24 -EF/365

' For analytes other than asbestos, EPA suggests that, when computing the mean of a set of samples, “non-detects”
(i.e., samples with concentrations below the detection limit of the analytical instrument) be evaluated by assigning a
surrogate value of %% the detection limit (EPA 1989). By analogy, it is sometimes supposed that “non-detects” for
asbestos (i.e., samples where the observed count is zero) should be evaluated by assigning a value equal to % the
analytical sensitivity. However, this is not correct, and use of 2 the sensitivity as a surrogate for samples with a count
of zero may lead to a substantial overestimate of the true mean of a group of samples. Rather, the mean of a set of
microscopy sample results is computed by treating “non-detects” as zero.
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where:

ET = Average exposure time (hrs/day) on days when exposure is occurring
EF = Average exposure frequency (days/year) in years when exposure is
occurring

For example, if a person were exposed to asbestos 10 hours per day for 200 days per
year, the value of TWF would be:

TWEF =10/24 -200/365 = 0.228

Not all individuals within a group will have equal values for ET and EF. To account
for this variability in exposure between different individuals, EPA focuses on
individuals who have central tendency exposures (CTE) and on those who have
reasonable maximum exposures (RME).

Data on ET (hours/day) and EF (days/year) were obtained by questionnaire for
individuals who are currently exposed at OU1, including 18 volunteers at the Search
and Rescue facility, 8 fishing guides, and one City maintenance worker. The detailed
results of the survey are provided in Appendix I, and summary statistics for rescue
volunteers (N = 18) and fishing guides (N = 8) are presented in Table 6-1. Because a
response was obtained for only one City maintenance worker, and because the duties
and exposure parameters of a maintenance worker are likely to change if the site is
converted into a public park or a commercial building development, exposure
parameters for this worker were based on professional judgment, as were parameters
for current and future recreational visitors. These judgment-based parameters are
shown in Table 6-2.

6.5.2.3 Inhalation Unit Risk (IURa,d)

Values of IURa,d for a wide range of values for “a” (age at first exposure) and “d”
(exposure duration) are given in EPA (2008). This document also gives an equation
for computing IURa,d for any combination of “a” and “d” that are not included in
EPA (2008). Values of IUR for the exposure scenarios of concern in this risk
assessment are shown in Table 6-1 and Table 6-2.

6.5.3 Evaluation of Risks from Breathing Ambient Outdoor Air
6.5.3.1 Concentration Values in Outdoor Ambient Air

All people who visit or work at OU1 will be exposed by breathing outdoor ambient
air (outdoor air that is not impacted by personal activities that disturb LA in outdoor
soil). Although an outdoor ambient air monitoring program has not been performed
specifically within the boundary of OU1, EPA has performed an extensive study of
outdoor ambient air in Libby, using 14 different monitoring stations distributed
throughout the community. The results of this study are presented in EPA (2009),
and the concentration values are summarized in Table 6-3. Because OU1 is located in
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the North section of Libby (see EPA 2009, Figure 2-1), the data for this area are
considered to be appropriate for use at OU1:

EPC(mean) = 7.0E-06 PCME s/ cc
EPC(max) = 1.1E-04 PCME s/ cc

6.5.3.2 Exposure and Risk Calculations

Table 6-4 presents excess cancer risk estimates for people exposed to outdoor ambient
air while present in OU1. As indicated, based on the best estimate of the mean
concentration, estimated cancer risk levels range from 4E-10 to 3E-08, while upper
bound estimates based on the maximum detected concentration range from 6E-09 to
4E-07. All of these values are well below EPA’s risk range of 1E-04 to 1E-06,
indicating that inhalation exposure to outdoor ambient air is not of significant concern
for workers or visitors in OU1.

6.5.4 Evaluation of Risks from Indoor Exposure
6.5.4.1 Concentration Values in Indoor Air

The only building that presently exists at OU1 that is regularly occupied by humans is
the Search and Rescue building. As discussed in Section 2.1.11.3 and Section 4.1,
indoor air personal air samples were collected at this building to evaluate three
exposure scenarios:

m Active behaviors in the garage area
m Active behaviors in the meeting room area
m Passive behaviors in the meeting room area.

Table 6-5 summarizes the results, stratified by activity level.

6.5.4.2 Exposure and Risk Calculations

Table 6-6 presents excess cancer risk estimates for people exposed to indoor air at the
search and rescue building. As indicated, based on the best estimate of the mean,
estimated cancer risk levels range from 8E-07 (CTE) to 1E-05 (RME). Based on the
maximum detected concentrations, estimated cancer risk levels range from 4E-06
(CTE) to 9E-05 (RME). In both cases, most of the risk is associated with active
behaviors, with relatively little coming from passive indoor activities.

These risk estimates are all within or below EPA’s risk range, indicating that indoor
exposures at the search and rescue building, taken alone, are of relatively low
concern. However, as noted earlier, the same individual may be exposed both inside
and outside the building in OU1, and also in other parts of Libby, so the risks from
inside the building must be considered along with other exposures that contribute to
the total (cumulative) risk to an individual.
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6.5.5 Evaluation of Risks from Disturbing Outdoor Soil
6.5.5.1 Air Concentrations Under Current Site Conditions

Measuring the concentration of asbestos in air in association with a specific activity
that disturbs soil is referred to as activity-based sampling (ABS). Only one data set is
available on the concentration of LA in ABS air samples near disturbed soils in OU1.
As discussed in Section 2.1.11.4 and Section 4.3.2, this data set consists of 8 personal
air samples collected by an individual who was mowing (“brush hogging”) in Area 1
to prepare for an inspection of soil for visible vermiculite contamination. The ABS
data from this event are summarized in Table 6-7. Although limited, these data are
used here as the basis for estimation of human exposure from soil disturbances in
OUL.

Because the ABS data from OU1 are limited, EPA considered using a more extensive
ABS data set that has been collected at residential properties in OU4. However, no
clear relationship has been established between ABS air values and the levels of LA in
the soil, so reliable extrapolation of data from OU4 to OU1 is not possible.
Consequently, it is unknown whether ABS data from OU1 would likely be similar to,
higher than, or lower than the values observed in studies in OU4. Based on this, the
data from OU4 were not used in this risk assessment.

6.5.5.2 Exposure and Risk Calculations

Table 6-8 presents excess cancer risk estimates for people exposed to air in the vicinity
of active soil disturbances in OU1. As indicated, based on the best estimate of the
mean concentration, estimated cancer risk levels range from 1E-06 to 1E-04. Based on
the maximum detected concentration, estimated cancer risk levels range from 6E-06 to
8E-04. These values are within and above EPA’s risk range of 1E-06 to 1E-04,
indicating that exposures via soil disturbance activities may be of concern for some
receptors.

It is important to recognize that the OU1 ABS data have a number of potential
limitations that limit confidence in the exposure and risk calculations presented
above. Specifically, the data may tend to underestimate exposure and risk because:

m Most of the ground was wetted before mowing to suppress dust releases.
Consequently, the amount of LA released may have been lower than if the
disturbance had occurred when the ground was dry.

m Based on visual inspection, the levels of vermiculite in the area mowed are not as
high as at some other locations in OU1. Consequently, similar soil disturbances in
other areas may tend to release higher levels of LA.

m The number of samples collected (N = 8) may not be large enough to capture the
full range of variability in airborne releases during mowing or other soil

CDM 6-13

P:\2616-Libby\Task Order 0015 - Processing Areas and Investigation Support\Processing Areas\OU1\Remedial Investigation Report\Fina\OU1_RI_Final_ver15.doc



Section 6
Baseline Human Health Risk Assessment

disturbance activities, potentially leading to an underestimate of the mean air
concentration that a worker might be exposed to.

Because of these limitations, the risk estimates presented in Table 6-8 should be
considered uncertain, and actual risks may be higher.

6.5.5.3 Consideration of Future Site Conditions

Even if it were possible to characterize cancer risks to people from exposures to OU1
soil under current site conditions, EPA is also concerned about potential future risks
from soil disturbances at OU1. This is because several lines of information suggest
that the subsurface soils at OU1 may contain substantial quantities of residual
vermiculite that were released when the Export Plant was operating on the OU. This
includes the following:

m Former workers at the Export Plant report that vermiculite was present in fill
material used to level the area of the OU.

m Cleanup activities completed to date at OU1 have identified substantial levels of
buried vermiculite at some locations, including the north face of the OU along the
Kootenai River and along the berms to Highway 37 near the eastern end of the OU
(CDM 2007b). Vermiculite in these areas has been observed as layers; it is
suspected these layers are the result of material that was stockpiled during the
operation of the export plant being used to fill in low lying areas of the OU.

m Installation of a water pipeline in OU1 by the City resulted in buried vermiculite
being brought to the surface. During this excavation, vermiculite was observed at
depths ranging from 10 to 36 inches below ground surface. Samples collected of
the material indicated LA concentrations in the vermiculite were as high as 3%
(CDM 2007b).

m Installation of a new phone line across OU1 by a utility company also resulted in
buried vermiculite being brought to the surface. During this excavation,
vermiculite was observed at a depth of 24 inches below ground surface (CDM
2007b).

This information indicates that buried vermiculite at OU1 could serve as a potential
source of release and re-contamination of surface soils with LA under circumstances
in which subsurface soils might become exposed. This could result from natural
weathering and erosion at the OU, children or workers digging in the dirt, as well as a
range of potential future construction activities that involve soil excavation or
earthwork.

6.6 Uncertainties

There are a number of uncertainties that limit confidence in the estimated risks of
cancer in people who may visit or work at OU1. The principal sources of this
uncertainty are discussed below.
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6.6.1 Uncertainty in LA Concentrations in Inhaled Air

Concentrations of LA in air are inherently variable, so estimates of mean exposure
concentrations are subject to uncertainty arising from random variation between
individual samples. This problem is especially marked for outdoor ABS samples,
where very wide variability (3 -4 orders of magnitude) may be observed within and
between data sets. This high variability means that it is usually necessary to collect a
large number of samples to ensure that the data are representative. However, as
noted above, at this OU, only 8 ABS values are available, and these values may not be
representative of the true long term average exposure concentration for soil
disturbances in the OU. Consequently, the mean is quite uncertain, and may be low.

This uncertainty is further compounded by the effect of analytical measurement error.
That is, for each air sample collected, the measured concentration value is a random
variable that is characterized by the Poisson distribution:

Cobserved ~ POISSON(Cirue - Volume analyzed) / Volume Analyzed

As a consequence, the variability (and hence uncertainty) in the measured
concentration values is greater than the variability due to sampling variation alone.
Consequently, risks calculated based on the mean may be either higher or lower than
the true risk, but the magnitude of the potential error cannot be estimated at present.

6.6.2 Lack of an Approved Non-Cancer RfC

As noted above, EPA has not yet developed national guidance for evaluating the risk
of non-cancer effects from inhalation exposure to asbestos. For most chemicals that
cause both cancer and non-cancer effects, it is usually true that unacceptable risks
from cancer occur at lower environmental exposure levels than unacceptable risks of
non-cancer effects. In this case, if action is taken to protect humans from unacceptable
cancer risk, concern over non-cancer risk is generally low. Consequently, in this
situation, absence of a reliable RfC might have little effect on risk management
decision-making. However, this may not be the case for LA. Studies of former
workers and area residents (Armstrong et al. 1988, McDonald et al. 1986a, Amandus
et al. 1987, Peipins et al. 2003, Muravov et al. 2005, Whitehouse 2004) provide strong
evidence that exposure to LA results in an increased incidence of non-cancer adverse
effects, and that these effects occur in some individuals who appear to have had only
low exposure. Thus, it should not be presumed that cancer risk is the “risk driver” at
Libby OU1 or other parts of the Libby Site.

6.6.3 Uncertainty in the Cancer Exposure-Response Relationship
Available data from studies in both animals and humans suggest that the risk of
cancer from inhalation exposure to asbestos may depend in part on the type of
asbestos (chrysotile vs. amphibole) and on the dimensions (length and width) of the
inhaled fibers. Evaluations performed to date suggest that amphibole asbestos is
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somewhat more potent than chrysotile (e.g., Hodgson and Darnton 2000, Berman and
Crump 2008a, 2008b), although quantification of the difference remains difficult.
Because the current EPA method for estimating cancer risk utilizes data from both
chrysotile studies and amphibole studies and does not differentiate between the
mineral forms, the potency estimates based on the current EPA method may be
somewhat low for use at a site such as OU1 where exposure is to amphibole asbestos
only. If so, risk estimates based on this method may tend to be somewhat low at
OUL.

It is also important to note that the current EPA method for estimating cancer risk is
based on the best estimate of the cancer potency factors for lung cancer and
mesothelioma, and that the true value of the potency factors might be up to 10-times
higher or lower than the best estimates (EPA 1986). Consequently, true risks might be
up to 10 times higher or lower than the values reported here.

6.6.4 Uncertainty in Human Exposure Patterns

Risk from asbestos is strongly dependent not only on the level of exposure, but also
on the frequency of exposure and on the age when exposure begins and ends.
Reliable data on the human exposure parameters are available for two of the
populations evaluated (rescue volunteers and fishing guides), but site-specific data
are not presently available for other receptor groups, including recreational visitors,
maintenance workers, commercial workers, or construction workers. The exposure
parameters selected for use in the calculation of risks for these populations were
selected using professional judgment, with the intention of selecting values that are
more likely to be high than low. However, true values are uncertain, and a survey of
current or future park visitors and workers would be needed to derive more accurate
and reliable values.

6.6.5 Uncertainty from Uncharacterized Waste Material

One of the main concerns at OU1 is the presence of residual vermiculite in subsurface
soil. Although current data (reviewed above) are sufficient to indicate that buried
vermiculite is present, data are not sufficient to identify the locations, depths, and
concentration levels that are present. Because buried vermiculite might be present at
nearly any location, a very extensive sampling program would be needed to fully
characterize the spatial (lateral and vertical) distribution of vermiculite and LA in
subsurface soils at OU1.

The occurrence of buried vermiculite and associated LA contamination is of concern
because this could serve as a potential source of release and re-contamination of
surface soils under any circumstance in which subsurface soils might become
exposed. This could result from natural weathering and erosion at the site, children
or workers digging in the dirt, as well as a range of potential future construction
activities that involve soil excavation or earthwork. Thus, regardless of the
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confidence in the estimated risks to humans based on current site conditions,
substantial concern exists for potential future risks that could result from exposure to
LA-contaminated vermiculite wastes that are presently buried.

6.7 Summary

Methods for quantification of cancer and non-cancer risk from inhalation exposure to
asbestos are still under development. However, risk predictions that are based on the
best methods and data that are currently available indicate the following;:

m Estimated excess cancer risks from inhalation exposure to outdoor ambient air at
OU1 are all well below EPA’s risk range of 1E-04 to 1E-06. Based on this, exposure
to outdoor ambient air in OU1 is unlikely to be of significant health concern to any
human receptor.

m Estimated excess cancer risks to volunteers who work indoors at the David
Thompson Search and Rescue facility range are below or within EPA’s risk range.
Based on this, exposure to indoor air, taken alone, is likely to be of low concern.
However, volunteers in the building may be exposed to LA by other pathways,
and so risk evaluations must consider the total risk.

m Estimated cancer risks from inhalation of LA caused by disturbance of soils at OU1
are difficult to quantify with confidence, but it seems likely that risks to individuals
who repeatedly disturb soil in OU1 may approach or exceed EPA’s risk range.
Based on this, this pathway is considered to be of potential concern.

m Subsurface soils at OU1 contain buried vermiculite. In the future, if this buried
vermiculite became exposed (e.g., because of soil erosion or soil excavation
activities), excess cancer risks from soil disturbance might be substantially higher
than under current conditions.

m Non-cancer risks from inhalation exposure to LA cannot be quantified at present,
but it is anticipated that non-cancer risks may be of similar or possibly even greater
concern than cancer risks.

CDM 6-17

P:\2616-Libby\Task Order 0015 - Processing Areas and Investigation Support\Processing Areas\OU1\Remedial Investigation Report\Fina\OU1_RI_Final_ver15.doc



Section 7
Summary and Conclusions

7.1 Summary
7.1.1 Investigation Findings and Observations

OU1 was historically owned and used by Grace for stockpiling, staging, and
distributing vermiculite and vermiculite concentrate to vermiculite processing areas
and insulation distributors outside of Libby. As result of these operations, the site
was contaminated with LA contained within the vermiculite and vermiculite
concentrate. Because of the LA contamination present at the site it became necessary
for EPA to conduct various investigation activities to determine the nature and extent
of LA contamination at the site. Through these investigations it became evident that
removal actions would be required to remove LA source material present at the site to
reduce exposures to LA.

Removal actions at the site conducted between October 2002 and October 2003
removed all historical buildings from the site and all surface soil with LA
concentrations greater than or equal to 1%. Subsequent post removal investigations
conducted in 2007 have indicated LA continues to be present at the site in indoor air,
indoor dust, outdoor air, and surface soil as indicated in the following table:

Summary of Post Removal LA Results Per Media Representing the Current Status of OU1

Total Total Percentage of
. Number of | Number of | Samples with
Media Samples Samples LA Observed Range of LA Results
Collected with LA (%)

Indoor Air 22 18 81.8 ND to 0.0699 s/cc
Indoor Dust 9 2 22.2 ND to 75 s/cm?
2i‘:fd°°r Ambient 143 32 22.4 ND to 0.00016 s/cc
Outdoor Air Near
Disturbed Soil 8 6 75.0 ND to 0.0715 s/cc
Soil (surface)** 73 16 21.7 ND to <1%

Notes: LA — Libb;/ amphibole; OU1 — Operable Unit 1; % — percent; ND — non-detect; s/cc — structures per cubic
centimeter; s/cm” — structures per square centimeter; < — less than; * Data summarized from Summary of Outdoor
Ambient Air Monitoring for Asbestos at the Libby Asbestos Site, Libby, Montana (October 2006 to June 2008) (EPA
2009); ** Based on PLM-VE results only

7.1.2 Risk Assessment Summary
Risk predictions, specific to OU1, that are based on the best methods and data that are
currently available are summarized in the following table:
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Summary of Post Removal Estimate Risk Levels for Media of Concern at OU1
Media Estimate of Mean Estimate of Maximum Detected
Concentration Concentration*
Indoor Air 8E-07 (CTE) to 1E-05 (RME) 4E-06 (CTE) to 9E-05 (RME)
Outdoor Ambient Air 4E-10 to 3E-08 6E-09 to 4E-07
Outdoor Air Near
Disturbed Soil 1E-06 to 1E-04 6E-06 to 8E-04

Notes: CTE - central tendency exposure; RME - reasonable maximum exposure; *shading represents
risks that are above EPA’s acceptable risk range

7.2 Conclusions

Based on the information currently available and presented in this RI, the following
conclusions have been drawn regarding OU1:

m Vermiculite and LA has been observed in surface soil at the site. Vermiculite and
LA will continue to exist in surface soil at the site if no remedial actions are taken.

m Subsurface soils at OU1 contain vermiculite. Excess cancer risks from subsurface
soil disturbance might be substantially higher than under current conditions if this
buried vermiculite became exposed. Remedial actions are required to reduce or
prevent exposures to these subsurface soils.

m Estimated excess cancer risks from inhalation exposure to outdoor ambient air at
OUL1 are all well below EPA’s risk range of 1E-04 to 1E-06 and exposure to outdoor
ambient air in OU1 is unlikely to be of significant health concern to any receptor.

m Estimated excess cancer risks to volunteers who work indoors at the David
Thompson Search and Rescue facility range are below or within EPA’s risk range.
Exposure to indoor air, taken alone, is likely to be of low concern.

m [t is likely that risks to individuals who repeatedly disturb soil in OU1 may
approach or exceed EPA’s risk range. Based on this, this pathway is considered to
be of potential concern and requires remedial action to reduce or prevent
exposures from disturbed soils.

m [t is anticipated that non-cancer risks may be of similar or possibly even greater
concern than cancer risks.

This RI will be followed by an FS. The FS will contain multiple preliminary remedial
action objectives, including the following:

1) Mitigate the potential for inhalation exposures to asbestos fibers that would
result in risks that exceed the target cancer risk range specified by EPA of 1E-
06 to 1E-04

2) Control erosion of contaminated soil by wind and water from source locations
to prevent the spread of contamination to unimpacted locations and media
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3) Implement controls to prevent uses of the site that could pose unacceptable
risks to human health or the environment or compromise the remedy

A preliminary list of Federal/state chemical- and location-specific applicable or
relevant and appropriate requirements (ARARs) are provided in Table 7-1. ARARs
represent the federal and state standards, requirements, criteria, or limitations that
must be met by any Superfund remedial action.
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